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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an S 
(synchronous)DRAM capable of fast operation 
witli a lower consumption of current. 
SOLUTION: An external clock enable signal 
extCKE is fetched according to a first internal 
clock signal IntCLKO from a clock buffer circuit 
1 and an input buffer enable signal is generated 
to be applied to an input buffer circuit 30. The 
current path of the input buffer circuit 30 is cut 
according to the input buffer enable signal 
intZCKEO. The state of the input buffer enable 
signal is changed synchronizing the rising of 
the internal buffer enable signal to secure the 
set up time of an external signal sufficiently 
thereby reducing the consumption of current of 
the input buffer circuit 30. 
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(57) imm 

<^F^gE:?o-y^fi^ ( i ntCLKO) (:fifoT?hgP^7 
a.^^^^^-T-yi^fg^ (extCKE) 5rm^. A^J 
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J<^ yyr^^—y)Vm^ ( i ntZCKEO) {,ZVt':>X 
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>y ^ft-tlc|3I^ t -cm^^^ffiei'l-SK^ o -y ^ >f 

LT Jtl:^]-r S 9 -y 

Hiri5A:^^N''y yr^ ^^-^)vmntm% LX n >y 

^ ^— T'yPft-f-Sr^-r a -y ^ 

inef^igPi? a -y ^ >f ^^-y;Hi-t<^JSit-fi:i8fi:?se«® 
A:»3>N' -y 7 r ^ A^-^Mmc^^mma^mmt ^ti 
mthx-n^^-yy r^WL^mt. m^x-^i^^-^yr^Wc. 

\m 1 is J: V^IS2 K±«0«ff ^Urf^miS 

«Ei: tTKjf^ t*^OH!riaA:^l^^'•y yrA ^^-y)vm^ 

2 cOrtaSi? n >y LTfrffiA:»3^^'«y 7 r 

tm2 coma u^fu t (^wiT^'it-t^^^i^ D -y ^ fi-^ 

mfiai'hgPi? o >y ^ m-^izu-o xm l COF^SC^ O -y ^ fi# 

Sr^-rS ^' n >y i^'y N' >y 7 T^m. 

Kh^YUP u y9^ A^-y)vm^^ . Mifi^ 1 iortss^' 
o .y ft#«?) Hfre^ 1 ome f> miam 2 iT)^^ 

K/p/^iO^-fWclBlMLT^ <y^L*»oft}^]-r-S^ >y^ 
milB7 -y tU^lft-^?: 3I5S tT 1*195^ d -y -< 

y •y^¥Soai:'3fi-^(cC^ LTIuiBm 1 iiXX/^2<^ 

ti^mmm^y- Y^<r>mm^wmi.x9vm^t=^-x.h 
ixhm^^^-^-yyrm^-thK-^f^-vyr^^. 
HulBrtas^ a -y ^ >f ^^-y;u^i-tcovgtt-(bi^vgl4^b$ 
ix. luie^'l^^'o«y^'^i^^^^S!oTSg2<ort^S5:^a•y^' 

fl-tS:^^S^n.yi7^fiJt#:g. fcJ;T>'Hufe5 y^# 
Sfc^KWicPl-c^mSrWL, B>r!eA:»3^N'-y7r#a 
*»^.<0ft-t«r|fnBm2OrtgP^ a -y ^m^comSMi 1 <7) 
mfl[^'<.>'i^*^'bl(riBII 2 iO«{4K;i^^co^-ft;i:iE^ L 
T 5 >y ^ L-Cl*ia5«-§-«r*BS;t- & F«>iaJfi-^^#^S2:fii 



Hlf^l^^ a -y :7>f :t<.-7';Wi#$:>'N'y 7 r 
•y^rHISSi:, 

1 CT)!*!^?^? O >y ^fi-^*«mrfBm2 £7)«{4lx'<;K7) 

i: #tcmflB>N''y r [51SS^Otti:^]fi^S:Jli§$-<i:l.:^^^- 
4fc^i:^'9, *^OHfrlEIS10l*lSI5^n-xi?fi-^*^HfriBI^ 

9 y^^t^i: 1 -y ^i: . 

mdmicn^ -y^lizm-^^tt. mriBUltfOrt^i^o /i? 

m-^**«raB^ 1 <r)^&.v^)V<r>)i % izmi'y -/^W^t 

mt i, . msm. iirzii2 ibucoiii^m^mbi^ 
[ if ^354 ] MiB^ o y ^ ^—y>u^wi . mim 

1 «0|*Ig|5i? a -y ^'fi-^tClSIMfC B5iB^ ■y^^atffiffi 
WtC^-y^ttffiitSti^^-y^llISSSrm-S.. 

'Sr c ^ L 3 CO V ^-m*HCiB«0|sI^S¥«*|E1iil«, 

miB^'^gK^5' n -y ^«-§-2r/N' y 7 rjaaf ■Io'n' -y 7 r HISS 
m^iB>'^'-y y rm^<^tiit)m^(^m 1 i7)fl:{aK;l^*»<^^ 

2 ioiti4b-Nji//sco^-(LtlilW tririBS^ 1 cr>u<j]^i^ 
(^mm2comm.uKj\^^^it'thm^^^&Lxtm 

mi(^^^^x3-ypm^i^m-^^mmt^. 

m 1 ^v^L4cOV^t^Mc|B«iO|Bim^|^f*:iEi^ 

a. 

[|S^6] |frE>N'«y7r[SIS&oai:^3m^$:31ffitT 

BuiE^ 1 ^rtgp^ o .y ^'fi^±^¥S^-^i. 
a. 

m^mi ] frfB7 y ^^©(4, KrlB^N'-y 7 r UlS&i: 
«ix I. . 3 !BmiO|5l^M^»*iB1^a. 

Wo 

[000 1] 
[0002 ] 

[^s!*^OS^*i] -^-f a7'o-b -y ^ t U i: c7)ijf^jS 
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^ 'J L s I ( imimmm^ ) ij^ms^^ixx v ^ i, . 
cox 0 ^r^h^B^Q i^m^^zmmLxmi^-t^mmmj< 

^i;<?)l-pfc. S^y^a-^;?.DRAM SDRA 

[00 0 33 HI 3ii. m^cosDRAMconm^'ym 

S^O•'^'-y^— (TSOP : thin small outline packa 

ge) (7)^mijmzi&'ytcimmiz9\-^\:^ym^mis.^ti 

Z<r>J^-/ir-=J<nWSl-)i^m^f>z^ WmSN dd 

^^^fh^ym-p laxx/p 2 3^j:^ifi.zimm.s.v 

s s &^{tS br^*?P 2 cttX P 2 4 3&*iES$*r.«. . 

«}®b-yffi^ p 1 i3j:iA'«ii{!t°y«^P 2^zm^LX. 
T^'-ifAm^jSrtf^o/^i^cOtyiS^P 3. P4---P7 
±>J;l/'P8A>ie»$ix|.. c:ix4>c7)7-'-^Aai^Jb°>'Sg 
^P3, P4, P7t5J:t^P8«iatc, "r-iS^Xtam 
^ a V N' -y 7 r EKtcf § S ffiifittJE V s s Q J: 
l^'«^gSJEV d d QSr-eiimtt*&f -1. byiffii^P 5 . 

P6, P9mupioimm^ti^. 
[0004] y^••y y-i^^^miii&iz. ^^i-m-^cTymm 
fi-f-^Stt-g.h-yffi^p 1 i-p 1 7*^Eg§n^, tr 

i^SS^P 1 7^ h-f y/l'fi^ZWEj&i-^^t 

^fLS« tfySi^-P 1 3^i. a^^TKl-XJ^hn- 
fm^zcAS-f}i^x.i:>fi?>, b-y^Pi5A.{±, n 

S^^P 17^(4. ^ yy-^Uf^hm^ZCSiii^t(>tl 
h . f P 1 2 ^{4 , mzmm-h X-y^f -y 7 r 
feft-e. J'hgPtt^CTjyN-f l^^/i^fc Jtt/o- J^K 

V r e f {4 , * nwms\!zii\^xmmwcim'^ix. 

[00 0 5] b-yffi^P14^J4, CliOSDRAMc?)!* 
t>ith. by^P 1 6^54, J:i7)?hgp::?n-y^fi-^c 

K E ^.^iS . f >^=f- P 1 8 ^{4 . ne:>9\^m^ 

im-tktct. y-n:t'^i^3>- (Nc) 

>'N° y ir-j/iOTIfPOh'ySg^P 19, P 2 0~P 2 
1 aXUP 2 2^{4, i'hgB*»^>c?DT HP->5.fi-^Ad*^^ 

[00 0 6] g2P<7)D RAM ii^^O, SDRAM^Cfc 
V ^T(4 . ^ O -y ^ fi-f-C L K iOi±*^' 0 B^lCfcttl.i'h^ 
*JiS(ft#ZWE. ZCAS. ZRAS. ZCScO«®(c: 

4Sr#B?tT|{iBa-ri>. 014 
(a) fc^-rj;dC, ;?n-/:5'ft-^CLK<7):i_h*^''3x 



K h Q-T'fi^Z R A S Sr L K/WciS^ 

37^rK^^XhO-7'fi-^ZCASt3J;t^7'f 
^^-V^lVm^Z^K^HV^MZ^'^-t^h. . r^'r-l 
-f^-^VYifH-Lt^iX, C:<7)SDRAMi7)|*lgPt!lf^7&ivg 

T. SDRAMtCfcV^T. T K^•X^t■f•X*^^XSs*i^- 
[0007]H14 (b) (C^-f J: d t^. n -y :^'fi-^ 
CLK<?)it±*iDx-yytCiiV^T, ^-y^'-feU-:? hft"^ 
Z C S ±5 J; iXn 5 AT K b a— yS-tZ C A S ^ 
L ^'<7WclS^L*»-:>o'>r H UJ^;?. b u— rj'ft-f-z R 
ASt3j;t/"7-^ h-^'^t— y/l^-^ZWESrHU''<:.;Kc|S 

TK^Xfi-^Y*i|XiXtil, SDRAMtCi3l^T{4. <! 
cor K l^Xfi^YtCt^o t ^ U -fe/pco^ijaiRKifpj&ifif 

j&^^>, rzCASU-f T-^^i^-j ):.nMflh'?'a y9^ 

^.014 (b) \,Zii\-^X\t^ ZCKSV-ify-^—if 

[0008]I114 (c) ic^-r i 3 tc, 9xi y i?ft-^ 
C L K <ntLkJf 0 X >y 1 . ^ y r-fe b fl^ 
ZCS, n^i'.TH^XJ^hO-T'fi-f-ZCAS. *3J: 

•^T H l^XX h o-yft-tZ RA S J: H U^MZ^^-t 

^il-l. i: , S D R AMOT-'-^-WjiKlf^A^'f^S 
.rc7)7^ hnvi^KA^-^^fiifL^^i^n-yi?-^^:? 
/KCtJftS 7-- ^' D S D RAMizmL^tlX T H l^X 

[OOO9]014 (d) tC^f i at, o -y i?ft-f- 
CLKi03:±*f3x.y>'-tCib'(,^T. f--yr-fe^:J'b(i^ 
ZCS. n'^TbPXXho-7'ft-§-ZRAS*5j;l/7 
^ b^;t.-7';Pfi-^ZWES:LK;HC^^L. n^A 
T H bXX b n— yft#Z C A S 5: H U^MZ^^-th 

--Ja-?yYt^H-thiXht. SDRAM{4. nUifT 
0 ^-v-v-' WcfXilf t . aiJR^® i; ^tifc^^ V -b;P 
*«-t'<.-C^fSm®i: ^tl?> , ttiSD R AMc7)|*iaJllI 

s§{4f-^Tru^^-i^'4t's (x^'wsM^®) izmm 

[00103 i<7)i?o-y:?ft-^CLKc7)3i_h*^''9x-y>'' 
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[00 1 1 ] 01 5ti, SDRAMi7)f*|^«^S-^B&6<; 
{w:qR-^-yo>y^iaf'fcS, 01 SfctJl^T. SDRAM 

\t. ?[-gE^'a>/^fi-^extCLKSr^<->/7T5!rat--l. 

X t C K E S: o -/ iJ'.'N' 7 r 1 (Ty^'n'm^.Z^n t T 
K2.^ 9 y f - LT P^gPi? D y ^ :t— y/Pfi-^ i n t C 
KE^^-r'?.CKEVN->y7Tlo]S&2fc. rtSP^o-y^ 

i n t c K E (n^^'&mwmm.i:. § 

it. ^'n-y^'>N'>y7r l<?)aj^jft-^lctier>-CrtgP:J'D-y 
^ft-^i ntCLKSr±)S:-r.|.l*ia5^n-yi?^lHlliS4 
I*l^:?'n^y^^±lllff§4{i. cKDrtSP^O y;? 
■i^-yjl^^i ntCKEtfO^NStt-ftf^, -r^:i5*>i'h 

g|5 (P^ai) ^'t3-y^ft-f-<7)*Em^^^-ri:t'W±. 

^^'o -y i n t C L K ^ L UKMzM^^ . 

[00 12] SDRAM(±, $<^fc, ^m-^U'v^m^ 
i n t C L K<0±±*< 0 tClSIM LT , ^|-ai5*»4>c7)«-^z 
CS. ZRAS, ZCAS, iD<tt/ZWEt:IRa^*^-:> 
5 y^ LT [*ia5Mffll«-t&^«t-|.?l^«-tA:^3A >y 7 
rlIISS6i:. i«ojr|^fi-f-A:'3>'N'-y7rEB6*»^»cort 

8*^^>wf^gBtt#^- ^'^i€^i■^t^^oT^£^^i: 
^fi-^i ntcLKt:i5i^LTi6{^t. ^mnmmm 

■f-S- d <nn^9 D -y ^J'fi-^ i n t C L K lC|i!o TvStt/ 
[00 13] SDRAM{±. ^h^Z^ '{i¥\mzw.n^fi 

i:, rtgB^'n.y:5'm#i nt CLKt:|3I»iLTJ'ha5*»ii> 

tfOT H -y h A d 0 ~A d n $rIXa;^^l*|gBT F 

mmm^^m^i oi)^h<r>nmmm^\>z^Lxx& 

14«®i:$*tTTK^X^S'y ^rHIiSl 4*»^><0i^gpfT 
**J5c7)^T$:m-ri.ffSlRi^|llSS 16^. rtg|5$ijffll«-^ 

n^iiissi 0i3^(>(r>nmmm^\iZ'mLx'^'iSLimt 
$ixT r F i^x/N' y 7 r mis 1 4 *»^oi*igp^jr F P-X 

msmmn iQt. nmfmm^^^m^ i o <Dmm<r> 

i>t{;. ^Brta5tf-'-^c7)Aai^i^ff^d7-'-^Am 
:<]^N'>y 7 r IIIK2 0 i: . l^gP$iJfflHt#|^^llI8& 1 0 <m 



T-:? Aai^J>"<; >y 7 r HISI 2 0 i; <rmx"f-'^<r> 
gS^ff =6: d »a/MailII8& 2 2 Sr-^tf , ^ * U -fe^l-r 

1 2izi5\^xi±. A^^j^fv^^mznmLxv- 

b- >y MSit B L p imm^iih . 

[0 0 14] ffstRJSms&i eii. ffrFi^xfi-^xs: 

•r^-F-rSXT'^-r. XTrj-;?'cOtiJ^Jfi-^{cta!'> 
T^tR7- F4IWL ^Sim«^JK»-rS -7- F^ F 5 
'f>'N\ ioJ:tXCOSJ?'7-FSlWLtc«fi^$ttS^^U 

ryTi6i. lA'-b y r y rostt/if vStt €: -s. 0 

8S$-^tf. ?|JS1R3^11I»18«, b'-yMSyptBLP-e^t 
-fiifc^fiSLT^ft'^^iS I oy-F. tJiWf^iJTF^ 
Xfl-^Y$:-r3-F-r^Y7-'3-:^^S:#tf. 
[0015] »ji/i5!ai0S&2 2{±. -eiX^iXT-rJ'ff 

l*lg|5$i|ia«-^%tlllS81 0*>^>-^;t^>ixi.»ii/l3! 
ffii&^fi-tC^B^LTrt^^'D-y^ft-f-i n t CLKfc 

(C. SDRAMlCfc\,^Tl*I^illfti5'-< Si^iJ^ii, ^^"C 
l*lgBi?n-yi?^i-^i ntCLKlcJ:^?*^^^!.-?.. 9u 
'j^-{^-y)Vmm ntCKEti OF^gBi^'n-y^^fl 
■f-intCLKS-L V^Mzm^ Ltz^. ^hSPfi# 

(?t-gp»a7'-i5', TFi^xft-^b'-y vnku^mm 

[0 0 1 6] m 6(i, :i<7i9YU9x:i v^-^^^~y)vm 
#extCKE<7)f^fflS:^HB^S3t*^>cOiaT'&S, 01 
6(A) t^S^-Tidtc, ^^n-y^-tf-^i^^l^otciJi-'T, 
^9u-y?^ y^Ht-f - e X t C K E *>' H l^'^yPO 
»:<?D^'o>y^'-if-< ^;HC*3UT5^^'a>y 
:7fi-^extCLKt;:|Sl^LTF^gP:70 y^fI-^i nt 
CLK*i^Bg$nSo i7o-y^-9-'f ^';l^0(Cfc(ti.F*ia5 
i7n.y:?fi#i ntCLKc7)4fc«(iBUiO;?a.yi7-9-^^ 
fU<7>m^e X t C KEco^lWc J: 0^$it-& . 

[0 0 17] i?n-y^-»f-f ^;Hlcj3l^T, J'hfP^^ay 
^'fi-^extCLKc7)i±*^0XyvtCt5UT. 

0 .y ^ 7';Ufi-f - extCKEfrL 

i>i:. <ii:<^^'n-y:7-9->f ^;^2(ci3V^T, l^a5i?D yi7 

1 ntCLK*>'Lb^;HilI^$iXl.o •r^t)'i^. 
'y^^>(lP/U2iZi5\,^X. fHS^^O-y^m^i ntCL 
K<75i±*«0*^f^ih§tl«.. L!'::*i-5TC<^:5'n>y:?l?- 
-f ^'7P2t3*3V^T, SDRAM{i. i^n-y ^'tf-f 
i:|Sll:^t«S:«jf-r^. 016 (B) {i, 
ISffil^t^iiftSJ'has^' o .y :^ >f :^-7';Mi-^ e x t C K 

Eiomm^mBM'thfzi^cDmx'h^. mie (b) tct, 

V-^Tii. i'hgPcO^Jffllft^ZCS. ZRAS, ZCASfc 
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[00 181 iJ'n-y^'Hf^^J'^HlCtJl^^-C. ^m-^u y 

C L K <Oi.±*i 0 X -y i^'T'T-^ D 0 imjhttLi) , 

-^-extCKESrLK/UciS^-T'S.i, ^n-y^-9--Y 
:?;l^3tt5(t^l^g6^ay:^' fi-^Ol^A^-ffih ^tih, 
Z cottStcfc WT {i . Q -y ^ ^ 2 tcfc V X- 
^Dlti^jLtixX. t;t^a-yi!'-r>f ^/l/3tfcV^r 

^'l-gH^'O-y^fi^e xt CLK*ii:±7!)<-5Tt. 
gCi5'D>y^fi-t**l6^$ix-rv^^V^jta6. f-^'D2cO 

CPU i'p^mmmm.) a. ^d:<r,9U'y9^^ ^mzh 

V^Ti[Blt7-'-:^'D2^#-i.^. .rfitCiD, ^'CJ /^ 
- ^ D 2 «oro3i3&«fi='5:*»it. iKV ^T^' a >y ^'-^-^f ;P 5 

icfcv^T-f-^D 3c7)jxa*^"iiff§fi.-i., ::<iT', lai 

6(B) CtsV^Tti, >'N'-xh#{i4{ci5S§iifcJ®-& 

T';!^-^ extCKES-l^'Q>y^'-<f>f 
<Lr, 7^-^'D3£0»ji^'-< SV^Srl^'D-y^Hf'f 

[0 0 19] .IC05'hgE:?D'y^-^:t->-y;Pfi-f-extC 

KEi:mm-rh::blzx*). i'ha5:?o-y^fi-^extc 

LKOiJi*>'*3x.yi/-C. jli!LT»a7-'-:5'$r#i., 
^'n>y ^'-tf-f i/)VA{.zii\>^X'r—S'^S S:»jitf^tJ© 
-^ic, r'-:5'D3*«J«i«iSixTV^^(,%d^-^tC*5l%Ti>, 

.ic^T-iS'D 3*ij|i{i$ix^ t.x-m'imu^mh^h ^ 

i: *>'T' # . ^\-Ucr, CPU coKjf^ ^' -f S yy\,z-^h^X t 
-^comjlin^oZbii^X-^h. ttz^u-y^^-^ ^ 

O y ^ ^ T'/Pfl-^ e X t C K E U^Mzm^^ 

a.y^-<f.f >?;H ottfcl^T^rS&x-tJ'QO 

a. m^n y^-tf-f 1, 1 2*3J:t^l 3(c:it3V> 
T-^ix-fiXT'-^f'Ql , Q2*3J:t/Q3*^'ISaj§ii^, 

ciciT. zcAsu-^r-y>—ti^3com^f)^—mtLx 
5^§ixS, t*»L^**<o, ^'a>y^'i?->f ^;l/7tctJV^ 

?hgE:5'O x^'-f y;Pft-te xt CKE^ LU''<. 
)Vt'rht. ;?n>y^'Hf'f ^;U8tcfcl<^-CrtgPi?ay;J' 
fi#<7)l6*Jif?±;^tLS/::i6. .T-:5'ggajt!lf^*«l 
■y:?'-9--^^;Uf?jh$iX. ^fffiWtCZC A SU^ T^yi^- 
T&n-y-'f ^';U:^<^0. 4^'n>y:?-9->f :7;l.^gjaf^(?D:J' 



ltcfcv^-C*^7-'-:?'Q0*itti:'3§ix 

[0020] :?n y:^'t^'f^'/H lldSV^T, ^/c^'hSB 
D -y ^t—T'/I^ft-^ extCKE5rL V^MzWC^ 
-Tht. 9X3-/9^-^ '^)V12\,Zii\<-^X^^9u-y9m 

!±S$ixT, :icr>'^U'y^^^-^)Vl2f,zi5\'^XWLrz 
'f—!^Qlifi'^u-y^^^^)Vl 3fci3V^-Ci>ISJ^^n 
S , i'h^i? O y :7 ^^-fJVm^ e X t C K RmmVi. 
V^)VXhhtz>^. ^u-/if^^ifJVlAiiXlfl3<<Z 

ii-T S DR AlVI*»^><?)'r-^'S?ffi^'^ 5 yy^WM-fh 

ZtifiX^h. 

[002 1 ] t.fz:Lcr>Xo-^£'f-^X]A^(r)^^ s,yy 

im.(:>'^hmwLf,zM3Lx . ^(yi,z\>m'pu y':^m^<m. 

^ifiW±^fihfzib. J'SSK^n y^fi-f-extCKE^ 

mm'^zi^v^Mzm^'tmi. nm^ a y ^^m-t i n 

tCLK*«^WLK;Wc:ll^$itSJti6, SDRAM 

i^i,zx^y^umi,ziinh9VU9n y9m^Gyit 

m\:.x\mm^(r>im.crymt^m±x'^ . x^wn- 

[0022] ai 7 (A) <i. 01 5tC^R-r^o-y^vs' 
«y 7 T 1 *j il/rtgp^' n -y ^5teIlIK4 C7)«^c7)-01J?: 
^■tmXhl. iai7 (A) (CfcViT, :?o.y:?yN'y7 
rHi. J-hSP^D^yi^fi-^ext CLK^ys' -y7T^a 

■ri.A:tj>-^ y7r 1 at, yN'-y7r 1 aO£B:*]m-f-iR 
te-rS^f y^N'-^' 1 b ^#tf« V^N'-^ 1 b3&»^>Sgl 
^l*lgP^n y^fi-^i ntCLKOA^m^J^tT.-?.. ^N'y 
7t 1 a*>^>. ^'^IP;5'0-y;?^i■^extCLKtffl^l=5r 
O -y i n t Z C L K 0 *«^S<X 

[0 0 23] l^ggi7c?-y^^IBIg|4{i. CKEA-.y7 
r 2*^^(?)|*lgP^n-y:?'W^— 7';Ht-^i n tZCKE 
i:^N'-y7r 1 a *»^C73F«9|[P:;' a-y ^'ff-^ i n tZCLK 
0 2rS(tSNORInlSS4 at, N OR0SS4 aOIUl^fl 
■f•SrRte■r'&^>'>'^'-^'4b$r^t^, NORI1IS&4 a*- 
ii>m2<^f>^m^a^yym^tLXcr>f^my\3^y?m^i 
ntCLKtf^mtl^iX. -f WS-^4b;&^^>. fficOl*!^ 
^O-y^J'ft-f-i ntZCLK*ittJ^)$ili,. 017 

(B) 44, 01 5tC^-rCKE>'^"y7r 2<0«^C7)— 
S:*-r@T-*>S, 1117 (B) (CfcV^T, CKE>'N'>y7 
r 2{4. J'hgC^n-y^?-^;t>— y/l-fi-^e xt CKES->'N' 
•y^ritQa-rS^^-y^T 2ai:, >'^'•y 7 r 2 a<7)tll^J« 
■^^rrtSP^'n.y^'fi-^i ntCLKOizmmtX^ y^ 
LtHil-t ICOy •yi-m^2b ZCOmK^^y^ 
HISS 2 b <oai:>3fi-^Sr rtas^ o >y :7fi-^ i n t Z C L K 
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COO 241 mi<^^ y^lll8&2b(4. |*IgP:5'o y ^ff 
#i ntCLKOfcj;l^i n t ZC LK Otci OilS^W 
iCvStt^fc^i: $fL§ 3^t«^ y^N'-^ 2 1 aSr#tf . CI 
C03^m-( y^<—f^ 2 1 aii. I*ia5^n /^fi^i nt 

n tCLK03&«HU'<.;l^c7)i:#, ic7)3:KSS>f 

-^^ 2 1 ati. #f^4mi: $ixTai:>3>N>f >f vtr-r 

$ix.S. , lll07-y^[HlS82b{i, 
3^m-( WN'-;? 2 1 ac7)|ll:^^f^$r^{tl>'{ yj^-:$> 
2 1b!:, >f WN'— :J'2 1 b£7)aj^jfi^S:>f ^-y?— ^2 
1 bc0A:>3g5^R|gLTfEa-ri>-^ y^N'-^ 2 1 c , 
^ y.'N'-:^' 2 1b tfOttJ:»3ft-f-SrSft'g.>f ^-VN'— ^' 2 1 d 
i:, rtgU^Oy^fi-^i nt CLKOi:>f y>'N'-:$'2 1 
d<0{±l:»jft-^i:&S{t-S.NAND[5l»2 1 et, F^lSPi? 
a-y^'mm ntCLKOt-f >'M'-:72 1 bcr)ttJ:>jfi 
#!:^S(1--&NANDI51g&2 1 f i:, NANDIlI|i&2 1 
e<oai:>jm^€r-:6-A:'3tcSftl.NAND|aS&2 1 g 
i:, NANDI1ISS2 1 f OJii:»3fl-^i:NAND|l]SS2 1 
g<?)til:^3fi-^CKEOi:5:S(ti>NAND[lISS2 1 hS: 
^tf. NANDIllgS2 1 h<5DajS]fi-f-«iNAND[IIS&2 

1 e<7)flfe^rA:^Jtc^;t^>fLl., c:<onandiiiB2 i g 
fcJ:tA'2 1 hli, yj-yy-yu-yy^m^-t^. 

:0 0 2 5m2iO5-y^lH]SS2c{i, |*lgei?n -y ^ffi 
#i n tZCLK0i:NAND|lISS2 1 g<OtfJ^jfi-f-C 
KE0Sr^{tl>NAND[lIgS2 2ai:. ^m^n-y^^m 
-f-i n tZCLK0^;NAND[IISS2 1 hc7)tfi^]^i-f-C 
KE0!:S:g(t'I.NAND|lI8§2 2bi:. NAND[11S& 

2 2 a<7)a}:>3fi-^^-:^A:fjCS{tSN ANDI1IS2 2 
ci:, NANDI1ISS2 2bc7)ti5:t)fi-^i;NAND[51g§2 
2 cff)tii:hm^b Sr^(tT«£7)rtgPi? o .y >f 

fi-f-i ntZCKES:a}:J3-r-|.NANDlllS&2 2d$-^ 
tS. NAND|lISS2 2dcoai:^3-r.|.|*l§P^O y^-<^v- 
T'yl/fi-^i ntCKE{5NAND[H]S&2 2cc7)ft6:/3A^J 
^^X.(ytl6. NAND|11S§2 2c*»/i>, \H^:^U y^ 

ND^-'-h2 2ctJj;l/f2 2 d*^ 7 'J -yT^O >y TS: 
If^f-I). <^(-s ^01224 (A) tC^f^'a-y^/s'-y 

7r*3j:l/f|*iaJ^D'y^'^IIl»5r^>tXlc017 (B) 
[0 0 26} ^a^y^^-(:^;l^0l,zi5\<^X. J'hgPi^n-y 

^'•<:^-r;^^i^extcKE3&*H^'<.;^<o^:#^^. i'h 

gP:7 o -y ^fl^ e X t C L K *<H ^^;P{CiLh*^'-l. i: , 
^uv:?j^'yyr l<r)X:h^^-yyr 1 a*»/oc;DF'ill[P^'o 

J<-9 1 bOttl^]fiWHK;p/^iTA^'|>, C 
KEj'n'v^t 2tCiJV>T. ^^y^r 2 aoaiiJfi-f-ti, 



L ]yK)VX'h 0 ( /N' y 7 T 2 atiRIBtHfg?:*^-!. ) , 
mic7)7>y^IlIS&2btt3V^T<i. 3^®-fWN'-^2 

1 a*i|*|gp^' a-y^'m^intCLKO <r)±±.tl^ 0 tJE 

2 1bt>J:tJf2 1cCJ;0. ClcOrtSB^'o-y ^'fS^ i n 

t c L K 0 *) mz^■x. t^ixx^^tiH v^jv<r>m 

mfi^-y^^fih. 

[0027] NANDI1]J?&21 eiiXlf2 1 f 
rt^i? Q-y^ft^intCLKO i7)iir±7&> 0 LT 
>f y^^'-^' i: LTf^ffl L. -etl-f il>f y>'N'-^ 2 1 dfc 
J:V2 1 b*>^>-^;t^>ixl,ft-t§-S:KtTNANDl£lgS 
2 1 gt3j:tX2 1 Yi^4-X.h, icO«®lCi3VkT{±. N 
ANDI1ISS2 1 eCOttJl'Jfi-^JiLK/Uii^ri?, iStT 
NANDI11K2 1 g*»iiiOft-^CKEO{i:HP'<yWC^r 
-H, W.2ay=^-/^mm2c{zti\<^x\i. rtgp^^a 
>y ^fl^ i n t Z C L K 0 (iL P-^/HCiTA^^Tt*^, 
NAND11ISI2 2 afc J:t;f2 2h<r)^^m^\tnV^)V 
btc^.m2cr>y y^m^2cli. Z<7)fm9Uy9m 
■^intZCLKO cn^fifi^m^iZ^i. htlX V ^t:.^^ 
^W^^i>y'y^^t^1x^. hfii)<'>X^<r)m^l,z 
i5\-^XimU9 o -y -f ^^-y'lVm^ i n t C K E *«H 
]y^)VX'^ 0 . -:tr, acOP^gB:^' n -y >f ^t— ^/Uft^ 
i ntZCKE«iL^'<>;l'f'S>S. L;^^*^-3Ti^gP^'o 
>y:?'f6^IlIK4t^fcV^T<i, NORI1IS&4 a*J>f y>^'- 
^J't LTf^fflL. ^'0'y^.'S;-y:7r liO.'N'-y 7r 1 a*» 

^j-^i. /^tl^ft-f-^Ste LT rtgPi? n -y i n t C 
LKSr^-^i,, ft^i n tCKEi3j:t»f i ntZCK 

R<r>mS3,i^^9 Uy^mmntZC L KOirJt*> D 
t^m^t-C^^^ix-S., Lfzij^-oX. 9U'y9^-i^)V 
OtCi^t^T. rtgE:?D.yi7ft-f-i ntCLKj&i^Six 

y)vmn e x t c k e j: o . 

[0028] ^'n.yi?-if'fi5'/Hfct5V'>-C, 9m9Uy 
^'fi-^extCLK<^)i5Lh*«>9X.y>?tCi3V^T, J'hSP^' 

o ,y ^ ^ - extCKES-L ^'<.;u-tci5^-r 

•S. iC04^®l=*5UT. l^lgPiJ'n y^fi^i ntCLK 
0 jt^'i'f-gP:? n -y ft-^ extCLKlcta!oTH 
SJ:*f9, mi<07-y^lllfl2b3&>\ VN'-y^r 2 a*»(i> 
-^i. ^>flS ?f-gP;7 o y ^ -f :7VHi^ e x t C K E S: 
7 y^t, *»Offi^j-r-l>. L/tl^^'^TClcomiO^-y^ 
III§&2b<oa}:'3ft^CKE 0*^1*118^ n-x^'fi-^i nt 
C L K 0 cr>±±M D CJE?^ LT L \^^MZ±Tifih . - 

:sr, w.2<r)y'y^mn2ci,t^ n^-^vi y^m^i nt 

Z C L K 0 L P'<.;^-C'S> ^fz^. y -y f-^® 0 . 
l*ll»^'n«y^'-f*-:r;Hi-^i n t CKE2:HU'<JK 
a<7)|*]*p^o.y^''f ;^— T'/Hi^i ntZCKESrLU 
^MZ%m-t^, 

[0029] Ltz1^i->X^Uy^f^^^)V\{,ZiS\^X 
T 1 a*»/J><7)fl-f-l;fi!oTrtSB^'a«y^<i^i ntCL 
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m^^-/^m^i ntCLKO (fm^tiy^m^eK 
t C L K ) i^LUKMziLTti^h i: . H 1 cO^ -/ 
2 b {CJbH , 3 Hm-^ ^ 2 1 a i: 
>'N'-y7r2 a*-^>«OH^'^;K?Dft^S:S;iS-r.|.. 
t35>L^r3!)^f^>. NANDiaSS2 1 dtjJ:l^2 1 f t4. L 

UKfUcDfHU^a y ^ft-^ i n t C L K 0 tCi; D , -fiX 
^tiCOiUfsmm H l^Aiync:^}^ NANDIH1S821 
gfeit^2 1 h<0*t®{i^^t:L^V^, L;t*«-5t:, ClO 
miC0^-yi-m^2 1 biOtli::>7ft#CKEO{i:LK/l^ 
tC<Si^$tXl.. ^2c7)7>/^[IISS2c{i, 
D y^fi-^i nt ZCLKO<50iJi**0tcji£:'^bTX;U 
-^HSt^O. mic7)9-yf-lllS82b*»/i>-5-^^>^l^fi 
■f-^iiiS§-tf-*^-:?7 yf-r-So ZiilzmtXf^SS:^a-/ 
^-{^—•y'Mtm ntCKE*<L^'<.;Pi:^'5s 
l*lliP^'a yi5'-f y/Wi-^-i ntZCKE5{)«HV''<.;l/ 

NORIIIgg4 ac7)tiJ:^3fS-f-*iL^'<>;UCllSStL. 

m2C05«y^llIK2c{i, mz^^ifu-,i^mm 

n t Z C L K 0 tfiHV'KMZiLl.tl^^ t X' (-r^^D*>l*l 
U9U"/^mm ntCl^Y.Oifi'L * 
T) l*llP:J'0>y:^>fj^-y;W^t-^i nt CKES-Ll/^ 
MCffiJt-rs. L^-^^ioT, ^C7-y;?-!f-f ^;l-2('*3V^ 
•CJS. l^a5i?O yi?ft-ti ntCLK0 35|ii'hS|5i?a-/^? 
ft^e xtCLKtCtSeofiiAi-J-Ci, NOR|l^&4 

[00 30] J?o-yi?-9--^^;l^2tC*iU-C. ^-l^^n-y 
^'-f ^-y;Wt-^extCKE*iHP'<.;UT*-Si:. 
^i?D.yi7fi^i ntCLKOc305:±*J'9(=*E^LT, 
mic7)7-y^ES&2b*<7-y^^«i:Sn. ^n^T't* 

KEO$:HK;l.tCfXilf§-li-^. L/c*^'oT. rtSPi^o 
•y^J'ti^i ntCLK0(7)5:T*^'i5lCi£«:tT. Sg2c7) 
7y^lHlK2c*iX;P-:it^i:$ixSi:, l*lgB^a-y:7 
ntCKEA«Hl^'<.;l'i:$it. IfcOl*! 
gP^O-y:J'fi-^i ntZCKE*<LK;l'i:§#I§. CI 
WCiO. 9^-y9^^^)V3\.Zii\.^X\i. '^V^-^u^y 
^'ti^ e X t C L K<^)i±*S 0 tifi!-5T r*)SP^'0 -y i^fi 

i n t C L K*^H b-A^/WCiJ:*^'^ . 
[003 13 ±aiCDj:^l^, »lc05-y^II18&2blct5 
V^T. l*lSB^O y^ft-^i ntCLK0{Cfi^-:.T?hSK:5' 
u^y?^:^^-^jvm^iy'y^Li)^^i^yhL. ttzm 
2<7)y-yi-mm2c^Zi>0. Zcom 1 <r> 7 -y^m^ 2 b 
<^tii:f3m^^P^^9'a y i n t Z C L K 0 t^t^o 

Xi^yV-th^biiZi:*). P^M^fa y^-(:^-zr)l^m^ 
i ntCKEJi, J'haS^O-y^'fl-^extCLKO^-^ 

^)VWxX^i\L Lt^r>^(r>^iWM^ 1 ^ o -y ^'Hf-f 
:^;l^i^i-S^4^, rtSP^o.y^'fi-^i ntCLK**± 



Tifi-oXi}-^(ymmz'a^(r>9U'y^^-i ^ jUcom^LCOf^^ 
i^xu-y^m^i ntCLK5:LK/H:fi^-tS^i:5{i* 
T'^l.. t/cI*l«Si?0-y^?fi^i ntCLKOcOilW 
OiCJE^LT. m2O7-y^0S&O5-y^«®S-»mL 
xxjl'-^mt LX\^htii^. u^y^f^ 
fi-f e X t CKE3!)<H U-'^^t-i: $it3t*t®tCi3V^T{i. 

»:<^^p -y ^ 9 Mzii\^xmmi<z^U9 u -y^im 

-^extCKESr, mitiJ:V^^2(^^ -y^m^lhti 
it/^ctCiO. l*lgP^O-y^ft#i ntCLKOtCta! 

SP^ n -y ^ ^^-y/l-fi-f - e X t C K E *^'L K/Pt $ 
ix-C. i'hgPi?o-y^'fi-f-cOiES&«®S:*-ri:#, i?:^^^ 
a'yi^^>(9MZ)5\,^X. [*llfB:7a-y:J'«#i ntCL 
K L KyWcH^S t *<t' * S . 
[0033] 

h^m¥^#^<7)mmmzMmLx. i^;^xArt-cia 

{i, GTL i,iJ=,V!f ■ h^Vi^-A- • nv'-y^') , 
CTT (-fey^- • :?-yrH ■ rJ'-S^t^-T^-f K) , H 
STL (>'N>f ■ Xf— H ■ VyVi^—)^ uV^y^) . 

■ U-J^y^t-fiXiy^^f ■ i^V~X- V 

y.-xx\t. x-nm^<r>^m^^<'^fixii^. 

f-iaSo tzhUi. HSTLJb'itXCTTfcfcH^T. A 

•)im^<r>wmt. wmsN r e f tC^ t ± O . 2 V« 

\^t>iifzx-ri>'^'y vr\i. ^<n'hmm(r>m^-kmm-h 

[ 0 0 3 4 ] 0 1 9{±, m^Xfi^'^ y y r1S)WL<r>m'0SL 

^i#S■iISgit5^^'•y7rllISSgiI:»•S•^L, ^^yyrl 
a, 2atCffia-r-5.. 01 9tC±3l,^T, laJS^OA^J^'^y 

f>zw^^tih---fjmm>f- Yt^-Yn 1 t^sfigstti. 
y-vt. £fj:^iy-KN2{c«gg$fL§ftfe:fir»iiy-K 

i:$-^r-rSpf-v^->;HVIOSh5>j^'X:5'PQ2i:. fif 

iiii«£Ev s s ^mi-thmL^- Y\izwsi^tih-:Hm 
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my-vt, mmn^Ry ret srstts x o izmm^n 
hy-ht. y- H N 1 izmn^timijmmy- h t 

mm^ Mmismmy- v t irw-rs n ^+ ^t^/nw o s 

«^tfe«.^T{i. p^A-^-zHWOS h7>-vX^PQl 

^EXTii. 9m*'i^^ti^iii,mmm^zcs. zr 

AS, ZCASfcir/'ZWE, r FU^fl-f-Add. iJ 
il>'Sji-f - ^ D c7)v ^-r^iTSb -? T i> J: V \ 
[ 0 0 3 5 ] ?hSI5fi-^E XTj&Wmav r e f J: 0 1 

ziyy^^y:z.:fyK n^-v^^ynwos h7>'>''x^NQ 
ico-eix<J:Oi>^^<^l.. MOSh7>-i^';^:5'NQl 

t&$iX. CliOp^-^^^HVIOS h7V>>"X^PQl tig 
t:^# $<7)l;8ri*« p ^Vl-M O S h 5 P Q 2 

i-ftLXWxi (MOSb^^-v-'X^PQlfcit/PQ 

Tti, MOS f7>'>'';^:J'PQ2Sr:0LTs£ix^«g[{± 
-r-^T M O S h ^ y i/'X N Q 2 S::f> 1 1 ^gttfey — H-^ 

[0036] i'l-gPfi-f-E XTc^^fi^ALyPAiSSp 
mEV r e f i 0 i><SV'>%^Wi, n^-v^-.;HVIO S V 

x^NQ2coay^^^:$'yxJ:^h±^<^i. ZcoM 
^\,z\i. P^^A-)vyiosY'7y>xif'PQi2^ifl-x 

Wxh^\t. nf-^^-;HVIOSh7>'xX^'NQ2tr 

^LX^hmM.i:^h±t<^j:^. y-KN2tfO«fii 

llt!l«eiI18&SrlDSc7)A^)^N' ■/ 7 r (tf Jffl-T^ i t C J; 
0, ?l-gP«-^EXT(^igi|i*i/h$v%*^i:*3v^-ri>, « 

C00 371 ^mjEVre fti, fflS, ^jS«EVd 

d t^vmsy s s ioif (vdd+vss)/2 

Vref±0. 2 ( H STLfe it/CTT^f y^* 

7x-Xc7)#^: GTLcOi©-^, Vr e f ±0. 0 5) 

XTcomi2^'<;l-A^«j!l«EV d d tfzl.i^nS.^ s 

. -^ri^^. ^l-as^-tE XT**«i!g«ff V d d I^a; 
yl/COJ^-^Cti, MOSh5y>'';?.^'NQ2 5::fJ-fCS* 
y-b"'^.^S[*^m. -fS. ?hg|5fl^E XT*>'«tl!i^ 
V s s P^/UiO^-^. MOS h^yv'X^'NQlS'tft-L 



xmm/- \<^m^i-¥m.h , s d r AM<^tfiit^4*-' 

'f-^X:n^-<:'-^yTcr,^hm:kth. tJtSDRA 

Ltzti-'^x^(Dxw^um-^(^mmtf::m^. 
commm^mifLx^mii^nm^izt < =5r o , 

ffi?ltm8g<?)S D RAMS-l^-r S 1 3!)«T'#'5r< =5rS 
10038] ^ix<^t. zcommEmii. A:b>'N'y7 

ftetoae^fi, ^\'Mi'c y^'m^-cr>mmmi}^\'^m-^i,zi5 

V^-Ct. T^-feX|jjf^t»»5rS.<J'-r^t^<illllcA 
[0039] 

tcfi^-^TSg 1 <7)rtai? a y i^ft^^^^-r^ a -/ i^M- 
gPi? n -y ^ fi#C|SI»i LX^y^LXZ C7)^VU9 d -y ^ 

T'f^-yyWi^Sr^-tS^'y^^St, A:'3^N' y:7 
r ^ ^^-T'/Pfi^^aM LT f*5a5^' D -y ^ ^^-^/l-fi 

-,9 A ^—^)\M^<r>W&m\zwmMb Six, ^ 

9m^iz^-oxm2 ffi^^-^u -y i^m-f ^^^-r 
^cri^^mm^mmt^ixx . ^vm^^^t (^tihm 

#*^^*<y7r^!®■r*A:ft^^'•y7r*S^:, W.2<7)^^ 

9 -y^txiH^iM^i^-tm^im^^mmx. 

A^i^N'-y^r^Sli. »lt5j:i;fm2<^«agttl&y 
-K±c7)«E$-I!jf^jimEi: LTiftf^L^-o^coA^l 

A -y :? r ^-vjvm^ffi^mm'in^m iiixx/m2cn 
[0040] f«iR^2 icf^i.isi^s^^{*iais^a{±, 

ifmii^^^z.i,tll9mi9\:i'y^m^lz^'>Xmi 

fc, 5'ha5i?o-y^'fi#co^i$!)S:t&^-r^. i-l-SBA^^j-^i. 

■y ft-§-<7)m 1 V'<^;l^*» f> ^ 2 l^'^L/U/ViJD 
SS^bfcPlW tT 7 >y ^ L*-Otil^)-r 1 <?) 5 -y 

i:. z.<n%\(ri=y^,^^mi^-nm'^^m^\^xtMSi9 
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[0041] fS^JIS IC«2> ll^S¥«E*|siB1^B{i. 

;p-^^c«fc ^ 0 , 1 cort^i? n -y i o 

^<?)tt®^ft5^-r-l. 5 -y f-*^® t ?fL.S.^ 1 y ^ 
^C7)Sl(7)9-yf-{CiK-^$iX, ||l£7)F«ilgP:?a y^' 

m 1 <:7)F*isgi7 a -y ^fi^*^sg 2 commit <j\^cr)t # icx 
[0042] i»^Ji4 iz^immm^Mi^mit, 

m^m 1 ^c*. ^ 1 3 «ov ^-rfiT&^c;) j7 n -y :J' >f ^>-y;i^#® 

*\ ^1^0F*lSPi?D-yi?<l#tC|nI^LTI^lC07 y^# 

S t 5 -y t § ii^ 7 -y ^SS&^tix I. . 

t4C^V^-ftl:^)^C7)^O.y^'yN'y7T^g*^ J-FSP:? O -y 

:J'fi^ S--^ < -y 7 r Jlia-r -1.^ n' y 7 t ESS i: , i s; ■/ 7 

^ji-^co^mzmmLx^ i cr)mi3.i^^)vti^hm2com. 

[0043] msmeizim mmm^^^sii^mii. 
m-mm 5 ff^mmm^^mi^^mmfjK $ 4> i= , ^ -y 7 r 

iz^mim^mi^mii. m^m3<^mim^ 

J^ yy r'jmthf^ -y 7 r dlKi: , ^tfO^-^' -y 7 r I1IS5<?5 

hizmt6. m^m8{zm^mmm^mwsii.^m.ii. 

tiK $4>(=. A^I^<y7T^gi:rtgi5m#^*Si:(0 

[0044] mi«0|*ia5^n-y^«-§-tcij!oT?hgP^'a 
•y ^-f y/Wt^tCt^^T A:t)>'N'-y 7 r T'/KS 

A:'3^'<'y7T#a<5o€er«2-jiiJf-r.s. ^-f-ss^o-yi? 

■i 7';Ml^^=^a!oTA^)>'^'•y 7 r-f ^— 7";l/ft-^*i 



»«® t , ^igJ^>5r i: # tc{iA:»3^N' v 7 r *gO«»Pi 

[00451 il^, ISlc^rtg|5^'n.yi?fi^lc|ilJffltT 

A:^J>'^' -y 7 T ^^-^)\M^^^YU^ Uy^^ ^—y)V 
fi-tlct^^ X±mh C: i: J: 0 s ^'hSK^ a y >f 

iCfcV^TJi, l*lg5:?o-y^m#*'^i^4fc«i;$ix.5.-'f-^ 

^;Hcfc(,^T , K-h^<^ >y 7 r ^-y;Wt#*^5'|.|[5^ u 

~y94A— y'li^m^lzU'^ X^itL. >r ixd J: 0 , m 

tf'>^ii'l-§PfI#*^'4i. 4.ixS (Hr -y hr-yr$iX^ ) bo 

J:A^)^N'-y7r'f ^^-7';Hi#t-vf§tt4t«t LT, A:^3 

>'<-y7rS:f^^mi:-rSii:3&«-e#, 

V-^T i>5imcJ'hgSm-^cO-b -y bT ■y7-B#faS:«iiE-r-l. 

[ 0 0 4 6 ] t fc, 5 -y ^^at rtSCft-^^^^Sfc ^ 
SI«Wlcll-«^fct-|>ii:lcj:0, A:ft^N'-y7r^ 

t-ixx^^m^awm^t^tixti*). iS^mt^ixt 

[0047] 

s DRAM<7:mMnmm.iw.-tmx'h^. m i i-zau 

X. SDRAMJi, ^hlSrii'o-y^'fi-f-extCLKS-y-? 
•y 7 r LX ^TbI^ n ^y /m^C L K X^^,l5(c|g 
1 iO(*Ifi5^ n y i ntCLK0fcJ:i;^i ntZC 
LK0$r^^^^^n.y^'ys:.y7r|l|fi&li:. F*>lgE^n 
-y ^ >f T-ZHI^ i n t C K E TglS?6<J*C^Stt 
+rai7n.yi?ft^CLKX*>ii>^2i7)rt||5 
n y i n t C L K 0 Sr^^-rS rtgP^' O -y 
±EIB4^^tf, c:ti'c><7)@KlfeJ:i^40^i^{i, 
CPSffllcSiBH-t?.*^ l^gPi? n -y i7fi-t i n t C LK 0 
fcit/i n tZCLK0<i4'ra^D-y:?«-tCLKX^: 
>'\'-y7r«iatT^§<Xl.. 
[0048] SDRAMJi, ^'f-gB^O-y 
-T'yl^-f- e X t C K E Sr^N' -y 7 T®a-r-l>^'N -y 7 r HI 
8§2at, .rc7)ys;.y7r[lISI2a<oai:^3«-^$:mi<Ort 
^:?0-yi?fi#i ntCLKOizmmLX^'yi-Lif^'O 
ai:>Jl-?>Slc7)7-yfllIC§2bh. Z(r,mi<r)yv^m 
ii&2b<7)tH:>J«-^S:. i<0|gl<0l*lli5^O y ^'ft^i n 
t ZC LK 0 ClHlMitT^ -y^ t35»oai:tl-t-l.m2c^5 
■yf-[lIS|2c€:#0. >Ii0m2<7)5 •y^|llfi§2 c *>4>, 
rtgP:7D.yi?-^^.-7';l^-§-i ntCKEi3j:t>'i nt 
ZCKE*^ai^J$iX?.. >'^'•y7r|IIS&2a, 5>y^|Hl8& 
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2 bii J;t/2 c COmmi, 5fe<7)|l 17(B) CC^-fW^ 
i:|SIt-C'3^S. ^n-/;?^^x_y;Ht^i ntCKE*i 

-^i ntCKE*^'LK;Wc7)i:i;tc{i, J'hgP^n -y :7fl 
[0 04 9] A:^)>'^''y7T3 0{i, S^fllEVr e ft 

$^>ts milsy-KB 1 fcp^^Jtvuviosh^yi/';^ 
^ P Q 1 J: t/" P Q 2 <7)# ^ ^r#ii y - F i: ioratc 

n tZCKE$:Sft'g>P^^4-/HV10S h7>'>^X^'P 

tL*^-O^i0^r-- h t-F^gp^ D y ^ ^— y^Uff-^" i n t 
ZCKESrStt^S. n-f-^^vl-MOS b5yy;:^^'NTS- 

?i^iaT'*.?-ia2&#raLr^Bj-r-&, ^D-y^-f^^!';!. 

^-y/lWi-f - extCKE{±H K/l^lCiS^S ixT V 

[00 50] 9r3 y^^^^)V0{Zi5\-^X. ?hgP^o-y 
iJ' ^—7';KS-^ e X t C K E{iH V^MzWL^^iX. 

O <y ^'^1^ e X t C L K£^*S&*ifi^§a?. . ^ 
«^^t^tC*3Vi.T{i, HUO^'Q^y^-^'f ^/UCfct.^-CJ'l-IP 
^ O -y :7ft-t e X t C K E(±H l^^/l^lCffi^^^iXT ^-^fz 
cr>x\ 9X3 >y ^'ys- -y 7 r HISS 1 *»^> n -y i?^-^ i 
ntCLK0*^'±fig$:h.^i:. Z<7:>W'\(nnU^'a-y9 
fi^i ntCLKOtCfi!oTF^g|5:?Q-yi?^IlIK4*» 
F«igP:7o•y^'^i-^i ntCLK*^'^^$iXl). ZZ. 
X\ r^$ixsj{i^ ^'D>y^'fi-t:«;iL^'^;Kmi 

SJUmffiVr e f i:iOJt!R5r^T^><^. ^<7^im^^\,z^ 

-5 •caj:>3«#z O U T «:^-r s , 

[00 5 1] ^o-y^-9-^:J';mcfcv\T. J-l-gP^n-y 
9 A ^^-:r;lWt■§• e X t C K Ei^L 
^9 a •/ ^'M^ e X t C L K<?)*E=a,*iJg^$ixS , - 
<7)^fc%tC:fcV^T«5. I^a5^0.y:7ft^i ntCLKO 
^'0'y:J'>N'>y7T l**^>l&^$ixT7'yf-|I18S2b 



e X t C K E o -y ^'tf-f ^ Lt fs^-r i. . 
t:^:**-5T. rt^^n-y^fi-f-i ntCLKO*«HK 
/l^<^ra, 7'yf-[HlSS2cii5fei04«®S-ffii$LTi>'9, f*I 
U'7U'y9A y^—^JVm^ intZCKEJiL 
«l»-ra. L^:*ioTl*ia5^'0-y^'«-^i ntCLK*i 
5fefe§ix, A:'3/N'-y7T[H]SS3 0*^'l!)f^t, ^hSPfi^E 
XT tapmJEV r e f i: £0tt:«?^ff=3: d . 
[00521 ^u-y^^A 9}V\\,Zii\yT:. ^KTinU 
i^u-y^m^i ntCLKOti^l.UKMZ±Tt^^t^ 
y -y ^dlSS 2 c ^-x;i'-^t ^il.micOy-y f-HISS 
2b*»^-§-;itf>iXJtfi-§-S:5Xii;^^tb:'3-r.|>. Lit^-'oT 
Zcnm&lzi5\^X , o -y ^ ;^-y;Wfi# i n t 
ZCKEt^Hl'K/l't^*) ^ pf-v;^;^MOS^5>'>' 

•y7r[IIS&3 0tC*>V^T, K 3 1 

K 3 2^«siE*igEix^^*-'jg|If $^1^ « ta^m^Z O 
UTii, MOS h7>'>'X:5'NT(Cj: Oftfl;$ix-CL^ 
'<JUt:im^i>> MOSh^y'JX^MTIiZX'O. 9m 
m^E X*<L L U^fl-crit § iZttitim-^Z O UT*»Vs^ 

irf-gPi? n -y i> fi-^ e X t C L K <50 Jii*^'" X -y -/T-^i. 
hiXtz9\-^m^EXT ( (a) ) ti. JX2.4^iTF*lgSI!) 

[00531 ^'•a yi'^A9fU2t,Zi5\.^X. J'h^^'O-y 

:J'fi-f-e X t Cl.KtiiHV-K>UZ±±.ti<i, t . JtBtTIg 
1 tfOP^SB^^ n -y ^'ft-^ i n t C L KO^^LU-^MZiLl. 

e xtCKEJiMK/KC^ilffCfeO, ^'f-SP;? D >y J? 
«-^e X t C LKc7)^-551^WJg^$iiS, Lti^Ltct^ 
5>y^llISS2c{i:. L^^K7)rtg5^n«yi?fi-^i 
ntZCLKtCj;07-y^tt®$:*i^tL-Ci3D. rtgPi? 
D-y^'-<^— 7';l-ft-§-i ntZCKE{i:Hk^;P$r^ 
f-l., |3I«, P^gP:7a-y^-^^— r/kft^i ntCKE 

^^[51g§4 3(,.^,c7)F*igB:?o-y^'ft-f-i nt CLK(iL 

u^ji^^m^-th, z<7):\miz)i\^xi±. t^ummr^ 

^htV^\,'^tzib^ Z<7)9a'yi^'^>( 9n^2izti\,^X-^t 

e>tifzn^m-^EXT ((b)) «mtf'^'S*>^v\ 

MOShyy'JX:^PQ3mmm^mt^tL, ZCOX 

:hJ<-/yrm!^3 ot/i^mmmt^tixhi^^mmz 

[0054] ^a-y^-^TA 9Jl-2l,Zi6\.^X. rtSS^O-y 
^'fi#i n tCLK0*5Llx'<JK=S;-p*«-S> mi<^ 
^>y^IlIS&2b*^5>y^«®i:'5:'). tfzW>2cr>3 -y^ 
mt2ot^X)V-WS^t^iX. rtaS^'O-y^fl-^i nt 
C K E 3&>?hgP^' □ >y e X t C K E 
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ft-f-i ntZCKE^iLP-^^l^iiSiX^. ^fLtiO. 

[0 0 5 51 Ltiifi-^X. ^Xl y'^'^rA 9)V3f,Zii\^ 
X . i-l-IK^ D -y ^ fi-f - e X t C L KcOirJiA^ 0 X .y i^'f 
i-hgPfi-^E X T ^ mAT', A:'J^< -y 7 T [Hiss 3 0 T'^ 

i1^^'a>y:?fi#extCLK<0iLh3{/S'?t: 
{'f-gPfl-^EXTJi, -t -y hT-yrB#®t s ufci 

r;Hi-ti ntZCKEtJ. f*l^^'n-yi?fi-^ i n 
tCLKO«OS:T3ti*'?tfie-5T^'fl:i-|.:t*^. ^'n y^? 
^f^i7;H(C*3ttl.i'hSPft^EXT ( (a) ) C07^-;^ 
KB#B1 1 h d (i, «iJ|tc«iE-r I. ^ *^'t'# . jESIfcC: 
co^a-y^-^r^ ^/i-HziHf:^f[-mm^EXT 
( (a) ) {imtfitJtjS-e^So ttz. i^u-^^^A 
^)V2l,zii\^X^-x.i:.iXh9mm^^XT ((b) ) 
nLX\i. l*lSB(i-^{irtS|5^n y^fi#i ntCLKtC 

T ( ( b ) ) co-m.i±mmi.zm±^ixh . 

[00 563 ^hSPJ?D-y^?fi-^e xtCLKcT)* 

S!)^fc«*-^*Sft4^«l'^om!lSB#, -r^ri) *) o -y -9-^ 

gPi? o y ^ ^^-yVPft-^ i n t Z C K E*>'L 
^iXi>'m^1<i^^9U'y^mm ntCLKOOilTO 

^^'hgPfi-f-EXTcO-fe-y VT-yVm^^X^ij^^-^^ 
L-?^C*>'-5T. CliOi'hgpm-f-EXT ((c)) 
i,zn t , SmtC-b -y h r -y T t s u Sr^ii-T -1. ^1 1 
jE5|tC<rcOi'l-a5«-^EXT ((c)) &]1X2>^9^ 

#CLKX5ryN'y:7rJQ:aL-Cl*lgPi7D.yi7fi^i nt 
CLKOfcitf i ntCLK^^-ri.Ci:fcJ:0. 
«Pi7 0-yi?fi-^i ntCLK$rJPV^^-f 5 V-^ffg^-T 
S ^ i; *i-C'^ . t^lgPiftf^BBife^' S ^^^2:-^ < C i: 

[0057] ^'f-gP;5'n yi5'«-^extCLK:«i''i:t®e9« 
^•C'$)'9, l*I^i?a y^7-<:t— ntZCKE 

((c)) <0-fe-y hr-yrWi&l^j^itcOl^i&t rj&siE 

7 r HIK 3 0 <Dmi^^W±^ ^tz^kZ (DA:^^< -yyrm 

mi:i^wM^mm^-±!t>^'^i,zi3\,^xi>. lEmiz*^ 

fl-^-E XT5:m^l*lSPff-§-$r^-rS fc^^T'^ I. . 
t*>t^*^'^, J'[-gi5^0v^ti-^extCLK*^itac73 
:5'n-y^'fl-^i:$il-C, ^hgCft-tEXTJO-fe'y hT >yr 



ffiSf^t s u*^ i'hSP;?o.y^fl-§-e xtCLK<^ifi-^-^ 

[0 0 58 3 123 lci>V>t:, 9ny^^^ i^jVOiZHif 
•Sfi-f-i ntCKE. i ntZCKEfcifi^i ntCL 
K(7imm(^^^'y^^^^)V\,Zh\'fh9V^^u-yi^ 
^^-r;l^ft-te xt CKEcO^^StCj; O^^SixS. 

a -y :5'-i?--f ^'/U 1 tCJS V»T , i'hgP:^' o -y ^' 
(i-^extCKESrLP-^yUciSS-r-g), ico^t^tcfc 
:?n-y^-9--f :?;l^2tci5V'>Tl^a5i?n-y 

1 n t C L KCD^ifiW^^iXh , ^' O -y^^^ 9)V3 
t^3^-^TIftXrtg5:5'a y ^'fi# i n t C LK**f6^Sil 
^. i?D.y^-if-^;?/t'2{CioUT, mmt^U^'O-y^ 
fi-^C L K 0 *i L W-'^^P $ ixT *^ ^>IS 2 £7) 7 >y f-mSS 

2 c fcfc(tl.jiffil§ia3!)<i^L^f*tC. rtSP^ n >y ^J' 

^—y)l■m■^■ i n t z c k e ^'<.;UA,^'ft;f <. — 

■JjClcOt^. ^'a-y^-9--f ^/l^3iCfcV^TIXa^tL^^ 
t'J'hgBfi-tEXT ( ( c ) ) j&S-fe-y hr-yr$tL^« * 
-;H-'I^ t h d J; t/f-b >y b T -y r^ia t s u {±ti::g| 
X-^ih^tltz-^mX'h^. 9\-m^ci'y9m^e:>itC 
hKcommtfiM^^bt , C:c7)F*5gP:?n-y^'-f ;t— 
-f-i ntZCKE3&«LU/<.;Ui:$itSO**, i'l^tf-^E 
XT ( ( c ) ) *^-b-y hT yT^iimkk^hSjmii^ 
#«-r « iCOF^lSP^ n -y ^ ^ i n t Z C 

KE*iL^'s;l.t$tX.|>^'-< Si^;?'^, i'hgBfi-^EXT 
*«-fe-ybr-yr$<xS^'-f SViJ^fcWI^^ (OT, U 
■b-y Ml#rat?irr) t r^^mt^?. i: , ^hSPft-^EXT 
<73-fe -y h r -y TB^H t s u *^'SI?5!)WiC«< ^ 0 , iE5l 
fc, COi'l-aSft-f-EXT ((c)) S-IRii;^. 

[ 0 0 5 9 3 OT. n -y fi-f-t:|31M LTlUf^-r 
l.J*-^Kfev^T i> , X K>vmiznum^iWLvI,ts:it<r) 
x'^ mmz-:>\,^xmm-t^ . 

x.mi iZTFTtm^k ietm^i>^mziim-<7)m?m^ 

mt. ^<^mmm.mi^i-6. ncT^mAiZTjk^mm. 

IcfcV^r. 3'hgSfi-^EXTSrS{t-I.A:tjA-y7TlllK3 

Q3c7)y-h^ii. mi(7)y •y^m^2h<nm:h(^m^ 
i n t z c K E 0 ti<Xij^< -yyr^ :^—r)i-m^t LX 
^x.(>ix^. C:c7)||2c7)^.y^|lIS§2c*>^>(7)p«qgP:7a 
«y^'-f*-y;Wi-^i ntZCKEJi. l^815^'U>y^'% 
^lHlSS4^-^;i^>ixT. ^^^u-y^m^i ntCLK 

(rym/mmws^-th. x^^^ -y 7 r mss 3 o coai:b 

n >y :J'^^|1IB&4 e.cDrtaJ^' n -y fi# 

i n t C L K (C|£?S: LT 7 >y f-^^Wi: ^i. 7 -y ^lUSS 3 
5^-^;i^>ixi., 7-y^lHlSS3 5«i. rtgPi7o.y^'ft# 
i n t C L K(^i_h*^' 0 l-ts!-? T A:^>'^' y 7 r HISS 3 0 
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3 5*>^><^f*ia5fi-^i ntCOMJS. l*Ig|5SlJPfi^ (3 

[0060] mzmA iz^-tm^comi^^^coif^^ 5 y 

-9-^:J';W0{itJ(t-S.ft-ti n tCKEfeit/i nt CL 
^ ^— y)Vm^ e x t C K E (r)i\m\,z J; 0 ^Stt . 

« ^'hgP^ U y :?fi-§- e X t C L K<7) 
iLh7&*0t|S|WUT. ^'0<y^'>N'-y7r l*>^iO|*|gPi!' 
a-y:?(i-^i ntCLKO*m^'</Wci±*>'l.<, >lc7) 
rtHP^u-y^'ft-^i ntCLK0*iit±*>''9l::|5lWLT 
7 ■y^IiIIS2 b^fSM'-y 7TlaIK2 a*»/^>-^x^^^;t^i# 
SrIXa;^9-y^L, *^-:>l*lgei?n-y:7ft#i ntCLK 
0cO±W9(cJiS^LT7vf-««i:§ix.?.. bf^*^^ 
r 7 -y f-IIIS&2 b *»^OA:ft>'N' y 7 r ^— T'/Hl-^ i 
ntZCKE0{i, f*llfBi?0-yi?fi^i ntCLK03&« 
3t±*^'^ t H L-'s^l'tcjii** D , X-hf"^ -y 7 r HISS 3 0 
«0m8SJlSSjg|lfffl«0 p ^ ^>;HVI O S b 7 y i^'X ^ P Q 

C 0 0 6 1 ] 7 -y ^[II8&3 5 -ecoWfig^f^CpiffltC 
iKHJ-f 5 ■yf-|llS&2 b i:SI«WtcPIt«fi£2rfii;i 
TtJ"?, I*ll»^n-y^ft^i ntCLK*«HU'<^McSL 
iA^'-l. i: t ^:<7)A^]>'^' 'y 7 r HISS 3 0 

A-<b-^;l^.tl^fi^Srm^V., rtSP^n y^m-^i nt 
CLK*iLl^'<.;l^cOfcti7-y^:KSi:^S, Xtl^^ yy 
r -i i n t Z C K E 0 *<H V->^;|^tci:±3&* 

•^^^^j^^l'tJt^TJi. B{t'9-y^IlISS3 5{.zi5\<-^XZcr, 
K-)if^ -y 7 r HISS 3 0 <7)a:^3fi-^*^TO*ti.Xfc 0 . 1*1 
?35fi^i ntCOMJi. i'hgPfi-tEXTtCttlEt/vr^fflt 

[0 0 6 2] <J:t^-ec:<:7)f^gp>?o-yi?fi#i ntCLK 
0 U^;i^tci:T*»'|. t. v-y f-OSS 2 c 
mt^j:*). ^«y^ll]K2b<?)aJ:»3ft-^tct¥-?Tl^g|5^'n 
•y ^^—yjl-m^- i n t Z C K E *iH U^fUt^ 0 

(F*«lgei5'o-y^'f *-7";Ht-f-i ntCKE*iL^'<L;P 
i: ^ 0 ) . rtgP:^ o -y i^^M^A *«t ^ XX-y;H^ 
F^gP^O'yi^ft-^i ntCLK$rLb-^;Hc 
H^-Ti., tAc*^'-5T. :5'o-yi7-9--<^;k2tct3^'>T, 
J'hgB^ Oy^ft^extCL K(=fi!oTlg 1 C7)|*lgp^' Q 
■yi?m-f-i ntZCLKO^s^MbtTt. rtlSJ^'O-y^' 
3^IlI8§4*^fjc7)rtgB^a-y n tCLK^iLU- 



gB:?n -y ^7 -f :T^-7";Uft-f-e x t C KE{1H ly^MzW. 
llfLTijO. l*IgP:?O y^ft-f-i ntCLK0<?)iLh*i 
OtCi£?gLT. 7«y^[aISS2b*>-x;l^-^fciSi:^0. A 
:»3>'<y 7 r ^—y)Vm,^ intZCKEO^L 

xi^PQSimm^ii^it. A:']^N*-y7rllIS&3 0*< 

( (b) ) {i. 7•y^lHI^S3 5^{ilXai^^^v^ (rtgp 
:?ny^fi#i nt CLK{iLK;UcllS$ixTV» 

•y ^^f-f i?;!^ 1 \.Zio\^XH-t t^tifz^VUm^^XT 
((a)) lci^lEL^C«« ( a ) SriHt-T-l) . 
[0063] <XV>T\ rtgP^'0«y i^ff-f- i n t C LK 0 
*<i'f.gp^'D y ^fi-?-e x t C LKlctagoT L KyPi:^ 
hk. 7-y^IlIg&2cA<X/k-4fe®t'StO, LK;l.cO 
A^]^N' -y -7 r ^^-7'>vm^ i n t C K E 0 tC«e-?Tl*l 
gp^a>y:?>f :^=.-y;l^fi-^i n t ZCKE**LU-'<.;P 
( n y ^ >f ^^-flVm^- i n t C K E *m l-'^ 
/l^) WS^f l*lg|5^D yi?S&^IlI8&4{i#tt^fc«i:§ 
ixS. rtlS^'ny^'^f :^.-7';Hi#i ntCKE^^HU- 
'^WciiLh*^'.?.^^ 5 yyti^'d:<r>9xi v9^^ ^fi-siz 
ii\,^Xmhttlt^m^EXT { (c) )<7)-fe-yhr-y 

:^-y}Um^- i n t Z C K E 0 Hmz L U^fUCOiS^^ 
miZW§LXt5'0 . y-fe-yh^^t r*ni«S4^^'0>yi? 

'>r-(i^jmmhK>, x:h^-^-/yrmm3 0iimMiz. ?h 

gP«-f-E X T 2:^ N' -y 7 T «M LT 7 >y ^Hlffi 3 5 ^-^;t 
^^bti^X^i,. Ltzti^-oX. Z.comicr>^U^ti-y^ 
ft-^i ntCLK0lc(i|MLTi!)f^-r&7 y^I118S2b 
*»^><7)ft-^ i n t Z C K E 0 S: A:^J>'^' "/ 7 r ^ ^t—T";!^ 

m^ttxmm-r^ztizx'o. ^m^u-y^mn&^ 

tCLKt^-KMcO^XJ-y^^m^Xh-oXi^. U-fe-y hBt 

la t r &5isiic5i«-r -& c: *«-t-§ . mmni^mizn^^ 
X himm^^miLxi}^vmiz9\-^m^im^x 

[00 64] 9U'y^^^ if )V3t,z^\,^xi.i. rtgPi^n 
•y^'fi^i ntCLKOc7)3S_fc.3&S0tc:llWLT, rtgP^ 
n -y :?ft-^ i n t C L K*<A±*5 •? , ^ y f-HIKS 5 

((c)) P«>ia5fi^i ntCOM 

((c)) S-aj^J-ri., ±^<OJ:dl::, i*iaJ:7D.y^'fi 
■^i ntZCKEiOt^l^rJ'-f 5 >'^T'^ 1 C0l*Ig57 
0-yi7fl^ i n t ZC LKOtlBIKSfC^-(b-rSfl-t i 
n t Z C K E 0 Sr A^J>'N'-y 7 r 'f ^-^-y/Hf-f-i: LT*!! 
fflLT, A:tl^N'-y7rIIIS&3 0cO«MOfit*&y-h' (« 
my-Y3 l*>J;l/^itby-h'3 2W^«:-i-tf) ^Tj^tfO 
«SE«0»gixl>iji8SSrJS»T-r C: t C J: 0 . Wattf^Bft 
tSV^-Ct. A:^)^^'•y7rIlIi&Sri^W^i:#o;^t^^)f^$-t^: 
A^OJ'f.gPfi-^-cJO-fe >y h r -y r^fa Sr^feil-r ^ *iT 
# , -Emz^mm^^ XT$:m^rta5«# i n t C O 
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SmSTit-ift^-r ■& S D R AM 5r^#& CI i: l> . 
[00 6 5] [^'C7-y^>'N'>y7rIlISSOfi|^] 06{i. 

04 fc^-r a -y :7/s; ■/ 7 r El?? 1 fc' i t;ff*jgP;? d •/ i!' 

•y7r@8&l acomi^Jfi^SrSfe-t^S^ 1 c 

(t-l. N AND nisi 1 di:, N ANDI1I8§ 1 diOtii^J^rS: 
te-r-S-f y^'N'-^ 1 e^-^tf. NANDlHlSSl d*>^,ffl 
cO|gliOrtaPi?o -y:;'fi-§-i n t ZCLKO*^tiJ^J$ 
tl, >f Vys'-^J'l e*»fe|gl<0|*lSSi?o>y^'«-^i nt 

C L K $ry N' -y 7 T 5!M L*^oKfe LT aj^J-r-S. . 
[00 6 6] HSCl^-riotC. ^^^a-y^m^i n 

tcLKcoi!Lh*fO*>\ >'VN'-^ 1 cici oas^n 

t, § (:>i,zz(r)>( yj<-9 1 cco^tf'g.MSBtrat s 
u ' -y hT-yTi^iai: tt'('titJP;t^>ix 

1.. ^hgPfi-tEXTti. [*lg|5^'n.yi?m-ti ntCLK 

r>T, itfO^l-gPm-f-EXTOJ'hgP^Dy^'fi^extC 
LKt;>ttri,-fe -y hT-y rB*rat su^S< LTt, 1*1 
^■C+^J-^rB*IS|cO-fe y h r y ( t s u + 1 s 

s«^®ic«jt-r § t $ its i^iarj) o , c: 

^'-^^t^-yyPft^extCKElC^^L-Ti,, l*IgE^a-y 
ntCLKO*M Ws'-^ 1 c C i OiUi^iX 
TV^.S.3ti6, C:c7)-fe-y br-y7-B#[SI&||^Wi::K<-rS 

[0 0 6 7] f*IgP:7D-yi75&^[IlSS4{±. I^gp^o.y:? 

^-T'^Wi^i ntCKEk-f yVN'-^l cc7)aj^)fi 
■^$:S(t'SNAND|lIS54 a N AN DIIlfi&4 aiJOtH 

yj"^-^ Ah^ists, nand[hIB&4 

a*>/i>1f tfOl^lSB:? D -y ^m^^ i n t Z C LK*^'aj:>] $ 
<X. y^N'-:J'4b*»^>l*ia5^o.y:?(i-ti ntCLK 
*^'aj^]$il-i). NANDI11SS4 a(i. V^n'-:? 1 c CO 
ai:»3m^i: rtSC^ n >y ^^-y;l4t-^ i n t C K E 2: 
S»tSANDiaB&-CSm;i^>*fCtJ:<<^. ^<r>^{.z 

fzfzL. ^y>'^'-^'l C*^^>(i3'l-g|5i7a-y7ft-f-e 
xtCLKi:jtigcOi7n.y^'ft-^*>'|iJ:^3§iX§, NAN 
DIUSSl dt3j;l^4atCj;0l*lSC:?o-y^'fi-^i ntZ 



CLKOfcilA'i ntZCLKCOaSB^HJililttJSr 
0. ^V^^>f Sy^^Tl*lgBi7o-y:^'fi-f-i n tCLKSr 
SLh»t'T ^hSBfi-^ 7 y ^ L T I*ia5ft-t i n t C O M S: 

5i^*t®i: . f^asi&f^SBS&^J' s yyi:m< x-^ 
I.. 

[00681 07(±, 06K*-r^'O-yi7yN'«y7rllISS 

ico^mcom^mx/mi^i^-tmx'^, 07 ( a) 

fcJoV^T, :7a>y^'>'^'>y7r[lI^Sl^i. ^ >'>'n'-^ 1 c 
c0JtS:>3ffi-^CLKX?:R<EL*»oa®-rsa®[lIKl g 

fc, >f w^'-^lccr)^^i:tlm■§•^:asIHIS&l giom:^ifi 

■^$-^{t-I.AND(HlSH ht, ANDOfSl hC0tiJ:^ft 
m^ifh-f y-i^-iS^ 1 f^^tS, AND|IlS§lh*> 
<i>. «<0F*llf|5^'n>y^'fi-f-i ntZCLK0*^ai:^3? 
tL. >-/^'-^l f *»^>rtgP:?n>yj5'fI-f-i ntCLK 

o*^'ai^j:^ixi., 

[0069] Cicoa? (A) l3S^-tfll^<7)J*-&, AND 
lUSSi h*>ii>(i, 07 (B) tc^-tidtc:, vA-^ 

1 c<7^xtim^<i>(^i:Tt^^izm^Lx, mmm^i s 

TitCl.V.01fi^i}^tLh, l*lgB^'n«y^'^i#i ntC 
LK0fcJ:U^intC L KiOS:±*^'0«7)^*»'^'l-gP^ O y 
^'<i#extCLKtC|3l^t. -ecOilTT&^'OJi. 
0>y^'ft-^extCLKc7)i:T*Jl9t{4|Blffit^rV^. L 

*^L^*^'^>. ::i7)SDRAMtct3v>T«, X^mzii\-\ 

XnU9u^y'^m^i ntCLKOfciy^i ntCLK 
(50liLh*^">5 icISIWLT y y^m^ii^y -y^Kl^Srlf^o 

Tfe 0 , vmiiz9mm^^mh^s^mm^^±m-h ^ 
kt^x'^h. :i<^mmm^'\-sti^^-thwmmm±. i 

^'o-yi?1f>f i7yU^S<fc0i>Mv^3&-'a7 (B) ic^^-TJ: 
dfc. J'^gP^'^«y^'^i-^extCLK<7)i|i^f^^'/^J:0 

S^-T) , F*l§P^n-yi?«-^i ntCLK(7>i:«/M5a«0 

[0070] 08(i:, rtgP^O -y :?-f :t— T'VUfi-^ i n 
tCKEiBj;l>Wfi-^i ntCOMJrlfe^-r'l.gP^cO 

^mm^^n^-tmxhh . astcfcv^-c. cKE^-y 

7r2«. j'hgPi5'n<y^'-<:*— 7";Wi^extCKE2: 
S^t-?.>^'■y 7 r 2 a t , ys;-y 7 r 2 a£Otti:^jfE-^$:jl?l 
-rhmiSM^2dt. ®ffilIIK2dc7)til^jfl^S:|glcO 
F«?SK^'n-y^fi-^i ntCLKOtClBIMtTm^^i. 7 
•y^L*>-:>i^7^LTA:^>'^'■y7r-^^— y;Hi-^i n 
tCKEOfcJ:Vi ntZCKEOSrtiS^J-r'&^-y^Ill 
li&2bi:, C:i7)7-yf-|llK2b<50tb:tJfI-^2rC:(:omi<?5 
pmi^U-yi^mm ntZCLK0tC|3I^L-Cm^^^. 
7 ■yf-LtU:?3-r?.7-y^lIlS&2 c ^r-g-tf, 
[0 07 1] 5-yf-|lI8&2b{±, 01 7 (B) {Z^-fm 
^tnm. rtaSiJ'a-y^fi-ti ntCLK07!)^L^^;^ 
^7)^§^^^;^-*t«i:$i^, l^gPi>o-y^fi-^i ntC 
L K 0 *<H ^^/kcoi: (C? -y^Wiit SixS 5 -y ^ 2 
bat> rtgP^n-y^'fi-^i n t CLKOiSLU'^UiO 
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2C0y y^2hh<7)mmi. 017 (B) iZ^-fmj&t 
tti. m2c7)5>-/^I51S&2cc7)|*ia51ifi!&t>, 017 

[0072] ^[^m^E XT*»<i>rt^{t# i n t C OM 

^^^■tlX:fl^< -yyr \s\m±. At)^< y 7 r ^ ^>-7' 

i n t z c K E 0 izmm LxmiKmzm^^mt 
^^mmttmm^m 1 1 . mmm^s 7oai^jft-^ 

tr[^gP^n-yi?ft-^i ntCLKtClUffiL-Tm^, 9 
•y^t3&»0>-7hLTl*|g|5fi#i ntCOMijit/i n 
tZCOM2r^^-tl.7-y^lIISS3 5$-^tf. dCD^^y 
^m^35ii.. f^U^U y^m^i ntCl.Kti<LU^ 
)l^<7)t^izx)\,-^t^ti. ^--^rtgE^^ny^^fi-^i 
n t C LKAm # l:^ -y ^ixh 5 -v 

^3 5 at. 7«yf-3 5a<7)aj:fjft#Sr^{tSJ:dt:tt 
^^il. P^^^a-y^m^i ntCLK*iHK;Uc7)i: 
# *t«i: ^tl. rtgP^ n y i n t C L K 

tfiL.U^V<Oi:^l,Z^'y^^mb^tl^^^y^3 5h^ 
■#tf, A^J>'^'>y7r3 0^i, 01 tC^-r>'N'>y7Ti:|B| 

y y 7 r -< ^— T'/Hi^ intZCKEO*^'L k'<>;U<^ 
t # l>zfm^k ^ii-fy^-oXij^^v 7 r ^^-r^Uft-f- 

i n t Z C K E 0 J&i^H l^'^/KTDi: g: 

[0 0 7 3] 5>yf-3 5a{i, |*IgCi?n -y i^ff-^ i nt 

cLKtixx/i ntzcLKizmmLxmiRmi,zi^m^ 

>J^—?A 1 at . 3^t«-f >yN'-:J'4 1 a.(7)lii^m^ 
Sr^ttS^ V^N'— :5'4 1 b i: . ^ Wn'-^'4 1 b«0EfJ:*3 
fi-^^RISLT-f vyN-^4 1 b(7)Xtim^iiMtt^ 
icb. ^ 1 btfOai^lft-f-Sr^te 

■r-|.-f >'VN'-^'4 1 d$:^tf. •<yvN'-^'4 1 bfcit^ 

4 1 cii^'y^^^^mm-th, smSi^ yA-^4 1 

0 , *^o1tiOrtl$:7 O y ^'(t-t i n t Z C L K*>"H K 

C3 -y i n t C L K*^'H U^JUX'h D 

<7)|^gp^' n y i n t Z C L K*^fL U^;l^<7)b S 

[0 0 74 3 5 y^3 5b{i. |*llfP:^'0'yi7fl^i n t 
CLKi:-^ y>'N'-^4 1 dcOfcti^Jft-tS-Slt'l.NAND 
II1K4 let. rtgP:J'n-y^ft-^i n t CLKt'f y>'^' 
-:?4 lb<^m:ftfi-f-$:S{tl.NAND|HlK4 lib. 

NANDIUK4 1 BC7^tt,:hm-^-i:^cr>-yjX:hiz^ifX 

n^m^i ntCOM$:ai:'3-^-l)NAND[lIfiS4 1 S 



b. NANDI1I»4 1 f i7)ai^Jft#i:l*lSCfl#i ntC 

0 M ^^ifXWOiH^m^^ i n t Z C O M Sr tiiiJ-T^ N 
ANDIaIS§4 1 hSr-^tf. NAND[HlSS4 1 hCOiUfj-t 
<l.fS-^i n tZCOM{4*?'v:NAND[lISI4 1 s<7)^ 

[0 07 5] C:<05-yf-ilIS&2bi:9>yf-IlIK3 5t4. 

^(DfHmmmmmmizmtx'hi>. y y^Li^yv-t 
iyy^m^'t^'?^'y'!'mmfim^£hmix'h 

SBl<7)i*lSR{i#i ntCLKOii. Hetc^-Tid 
(C. >f WN'-^l bS-^LT!±i:^J$it. l*lgE;?o -y2?# 
•^i ntCLK(±NOR[£lgS4a^:0-t-rai:']$iXl>. 

ncOf^lcOlH^^Uyi'm-^i ntZCLK0{4 
jlgHIKl c*»<i,aj:>j3*i, *^««ortg|5^n.yi?ft^ 
intZCLK(±, NOR(lIS§4 a*^^>-f y^N"— rJ'4b 
2:tn-L-Cffi:»3SixS. bfztf^-yX . rtg|5^?C7>y^'ti^i 
ntCLKOfcitfi ntCLK<?)^'fl:^'>f Sy^^CDH 
{±{J{a'.rc7)-< VM'-^ 1 bi:NORIIIg§4 a{:43{t-l.® 

[0 076] 11:^. *i<0lllC0l^ai5:?O>y^'fi^i nt 

ZCLKOJi. aSIlISg*>^>-f >^^N'-iJ'2gSr^LTai 
:>3$tl.l.«^i:$ilil.{f, Wic7)rta5i7o-y^'fi-^i nt 
ZCLKfcJ:Llfl n t ZCLKO tfJ^Ht^'-Y S^-:?^ 

T^^ii^. Ltztt^-yx. x:fj^^'yyT-i ^-yji^ 

^intZCKEO t^^^^ n -y ^ -< ^^-7Vl^ft^ e x 
tCKEtcta!-DTHl^'^;l^i;§aSi:l=, CliOrtlfPfi-f- 

1 n t C O M i,mz9\-UiS^E X T^O*t«fc^^^^B L^'t:^* 
©{C^-fkLT, ^-yf-SSbtCj: 0«»Six-CV^^i;# 
i. C: i: *<-C§ I. . t^*^'o r A:^)^^' -y 7 r ^ 
^-tintZCKEO Ai#U:?.>f S :x:5^-rl^^Stt*^ 

(HK;U) b^ixxt. ^cob^izlt. 9[-mm^EX 
Tiimmi>Z 7 -y ^EJS 3 5 T'F^gPfi^ i n t C O M t L 
T7-yf-$il.TUSt#i.l,^i:;6>"C§l.. iJll^, jiffi 

I1III&2 dtiXx/3 7<Di^miz-^\'^xmm-ri>. 

[0 0 77] ia9{i:, ia6^l->L[18tC^-r^N'y7T[lI 

s&i a, 2 eit5xu'3 o^^cr>}xmzMm(>titzmmm 

SSI c . 2 dtiXr/3 7<7)i¥mimm't^fziber>^'-( 5 

y^^^-vmx'hh, m9\.zm-^x. j'hgp^n-y^m 

^extCLK(4, ®@I1IS&1 c^CiD^fSTdOil® 
§ixT. mi£7)rtia5i7n.y:J'«-^i ntCLKOi:^ 

rtlP^'n«y>?fi^i ntCLKIi. NORy-h4 
atfOa®2r#^LT, i^l-gp^o -y ^7fi-f-e x t C LKC 
M rnt^T d 1 WXX^WL-th o i'hSPfS-^E XT 
( (a) ) ^HIS^n-y^'fi-textCLKfcttL-lr 
<y hT<yr^raTsu?r*t. o -y fi# e 

X t C L K Ic^tT'?) Ji^wP b"^ra*iO § , 
^«05'|-gi5ft-^E XTtt, S®[HlS8 3 7 t;:J: 0 Btr^T d 2 
SS^n-S.. L^3&«-5Ti«Oi^. ^:<0iIS|HI!&3 7<0 
ai:'3ft-^ ( a) {4. rtSBiJ'O-yr^fi^i ntCLKlC*t 
Li>SCX-«t)$ilS-t-y hr-yrB#St s utSiy^*- 
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[0078] tsu=Tsu+Tdl-Td2. 
th = Th ( = 0) +Td2-Tdl 

gPft# E X T<7)?|.g5i? o-y^fi-f-extCLK {Citf S 
*-yPHieFia*«0<OJi^t'*-5-Ct. l*lS^'0>y:J'<t# 
i ntCLKtC^Pj-t.S.*-;UH^Sth*5iEiOtt (Td 
2-Td 1 ) t^tl. iy^Tf^^li^Uy^m 
m ntChKOifiiLk¥-yXi, (Td 0#:®!i6T^h§ 

[0079] ^ySi'l^^t^EXT ((c)) COJ^. m 
%mn3lcn>i!A:h-rhm^(^P^U9a-y9m^i ntC 

T (c ) Oi'l«:?'n y;J'ft#extCLKtCitri.-fe>y 

£>se/M5gio-fe-y hr-y 7mTt s u ?:mu-t6fz 

MZii. jrl^d-^EXT ( ( c ) ) c73-fe-y hT-yr^'>f 
5>'^S:^<t-§^e^S*^^t-S.. ;<^3iSl^STd2 
{±, a@(iISS3 7<7)ai:)3<i-^cO*-/H-'tl#ra*5l«^-S> 
fca6{ciSft^>ix.& t COT'S) 0 , ^comii 'J -fe -y hfl#ra t 
r i •? t +4i-/J>$ < ( HWS(i-«r y h T >y 

r -i ^■>-7VHi-^ intZCKEO*iL VK.MZiLTti^ 
h-^^^ym. ^t-gPft^EXT ((c)) co-b-y 

mmf^z^vum^E xrco-t ^y h r -y r ^^f a c: t ti^x 

t*l^^5'a-y:J'^i-^i n tCLKcoiiS*)^. A:']>'-< 
•y7r>f *-7';Wfi^i ntZCKEOti. 
^^O-y^'fi-^i n tCLKOtfOi±**0{3|SI^LTH^ 
'Ol^t^iXl.. A^J>'^'•y:'r'^;^— ntZC 
KEOtt, ®8t=^f ^•y^2bb5:yM.T^Sn 
I.. Ltzif-oX. (*!§5^a.y^(t-^i ntCLKO«m 
W-'^/K-iLh^^'-^T**^, 2g<:0>'-h (NANDHI 

K) OJl@*^i!^^<fc^,^e^^t^i^*. rtias^J'o 

■y:7fi-^i ntCLKJi. 1 h ( N ORtHlSS4 

a) tlj:'?. rta5^'D-yj?ft-^i ntZCLKOiC^o 
T^^ixi., Ltzt'^'iX. n^-Pny^m^yntC 

n t Z C K E 0 <r)iL±.tfi 0 {i:ii'->^< 1 1, 1 ^(TiV- 
m<^j:h. :L<r>bt. ^gp^o-y^fl-^i ntCLKi: 
A:>3^^' >y 7 r 'f ^^-:?';Wt-f - i n t Z C K E O ff>±l.i/^ 
^ tfOKf rail*vjN$ < . 5 f-[llS8 3 5 i 0 ^m^^E 
XTtfimk^iXh m^zX-f}^^ -y 7 r 3 0 *<^^it*^® i: 
^IXhZbtli^t^flhi^. l^lgP^J'n-y^ft-^i ntC 

f^4*®t§^iTfe»3, ^c7){fj:)jft-^{i7.yf-4 1 b^3 
J;l/4 1 cicJ:07-y^$ixT*>0, ^fzmmm^si 

<?){ii:»3fS^**i<OP«3lS^'D >y i^^t^ i n t C LK<7)LW 



{f, «illtc3'h^ffi-§-EXTSrm^^. ^'v^LXP^W^m 
m ntCOMSr±«-ri.C:i:**-e#l., 
10080] diJDi:^, ^\z. El6tc^-ra: dl2F*lS5^ 
a-y^'ft^i ntCLKOtJiOfi n t C L K^^JJiJIil 
%>yX'§EJ^^iXh^. 7>y^IlI*&2biJJ:t>' 
3 5{l|5|tm&ll«W{c*LTV^§/ca6. A:'3^N' y7 
r^^—'flVmm ntZCKEOTS^LK/L-A^i^Hl^ 
'<>;Wc^-ftL/>:i:^, dcOrtSBft^i n tCOMt, J-h 

^mnEXT{zvt'itzm^\,zm.^^ixx\^ht^z.i:i 

tifX'%. tf^*ioT^V%:S'-^ 5>-^t'A:^3^N'-y7T^ 
^— y^kft^ i n t Z C K E 0 ti^^L±.ifi':> X t , 
i'l^^i^E X T i n t C O M 

10 0 8 1] ±M<r>mBMi>zt5\,^Xii. i^n-y^-9->f 

fVW^<r)^9\-U9 X3^y9^ ^~-f)Vm^r e x t C K E 

>-ysWl^tfcv^TjM!a<I(c;^f-gf n -y i?-^ ^-^/l-fi^ 
e xtCKE^rLU-^MCiSS-rixtf, Xlnf^ yVr^ 
^-.-y/Pfi-f - i n t C K E 0 Jiji^Wt H b"^/!/-?-*!^ 
L , A:'3'''< -y 7 T 3 0 <7)mSiiMSS*^'^c7)S3iBi$ ix, ?i 
HI 10 (A){i. CKE^s-y^r 

<rmsmcr>m^'i:nitmxht, mio (a) ics^-r. 

C K E^-N ~v 7 T colt^lCfcV %T , t^^^? a ^ ^ 

n tCKEi>J:l>'i n t ZCKE 2:til^)-r'i> 
7y •yr70>yr2clCfttr, 7>yf-IIIK2b*»f><;0 

Al)'''^■y7T^^^-y;^fi■f■i n tCKE0*3<J;t/i n 

t zcKE oi^fi^tiMmthmmm^2 

tl^. 3ljffi|llgS2e{i. A^l^^'-y7T^^— 
n t C K E 0 trjBi t Tf*iaJ^'n -y :^-y;Uft^ i 
ntCKE^di-h'thWmm^ea.t. X-h^^vyr 
;t.-r/l^ft# i nt ZCKEOSrMELTf^lgP^^n y 
>f i n t z c K E ^ 2 

[0082] dtfoiai 0 (A) i>z7F.txo^j:mmm^2 

e$-fflv^;tJ©^. 01 0 (B) tc^-Tidtc. A:'3>'N'y 
7T^^-7VPft-^i ntCKEO*^ I*lgB^a-y^fi 

i n t C L K 0 cr>^±.ii^ 0 (CiUffi 1 1 ItTA^'o f^J® 
FJT^B^ra (SiK[II8§2e<0^r-r'&affif^S) 
tirtSB^'O y^'f n t C KE 03&SLU'<. 

;KcAT*^I.. 7'J yr7n-yr2c{i:, ?|-gPi?O yi? 

^t.-T'yPfi-f-e X t C K E 2-^^ a -y ^■y-'f 

^him&mLh. ioi^D-y^-^-^^/Lffl^fiii^-r 

§Stg«i. 7'y^IllfiS2btcJ:0SI^$ix§. Uc*^^ 
^<0a®llIK2eS-fflV%Tt,. ^gft^t'S^O 
^'1-^:7 a -y :? ^ 4— y/Uffi-^ e x t C K E*^-^x f>ix/^ 
<J:c7)-^-^i?/K:feftl> 1*1^5 ^'D y^ft-^i ntCLKcO 
^2rf?±§-fr i. ^ i: -g. , 
[0 0831 i<OjiJEI118&2e-S:fflv^«,^, -etOjl® 
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f^mzX-yX^i. |*lgP2?0.y^ft-§-i ntCLK^iHU- 
^Jl'COt^iZ. [*9SCi?n>y^'>f:t>-r;Pfi#i n tCK 

if^tzMzit. mmm^2 ea.i5kX/2e biOggSf^ 

iOi^o y^cOll^MtM^irO, I*lg5^a-yi?fi-t i n 
t CLKO ( i n tCLK) c7)HU'<;KJ5MHc7)*$ t 
^tirS. CliO:^. 31^0812 eai>J:t/2eb'?-^i-e 

m\-^(yiXh^U9 o -y ^'fi-^ e X t C L Kcrtm^\,zm 

DRAmizm'^m.ifhtihn'^yw^jx^iz^ wmm 
tr, ^ffyimT-'?\,zm}^xmmfi\,zmm-^mm.^m 

[0084] [A:^>'N'-y7rlllS§<7)^SgM] HI 
<r <^l6Bjco||jfii7)®« 1 t,zi5\^xnm^inhX-)}^^ -v y 
rm^<^:^m<r)m^t:m-tmx*h^ . cicoiai nza 

V r e f ^mimzmmti>mimm!^ms o a t . ^ 

<^lll6tii|illISS3 0a<7)rtg|5®i6!y-h' (MUn^A-* 

H 3 2 i:<?5^tC^^SixS n ^-v^vHW O S h ^ :y v^X 
^'NQSSr-t-tf. .rcOMOS h5y>''X;5'NQ3{i:, ^ 
coy- h tcA:'J''N' y 7 r -< y;Wt-^ i n t C K E O 
^^tt-?., la&tSlidllSBO aJi, «}gy-H3 1*>^> 

*S<-^-C{i. A:'3>'N'y7r-<^-r;Wfi^i ntCKEO 

:*^'LK;I^i:§ill.h, nf-v^-;HVIOS h^Vi^'X^' 

N Q 3 *>'^^^ai^c.«i: ^ff^mimwm^s o a*> 

^>««iy-H3 2^^aE*«SEtLSMSS76«3SIBf$*t. ^ 

«iiiiiis& 3 0a m^^ws^ t^tih. 

[0085] ic7)llt6ti6[l]SS3 0 a{±. nX-^^Z^VU 
fi-f-E XT^r^lt. iEA^JtC«2pmEV r e f ^gtfC 
V^S35^ -ecOl^lSUfllJUi, Hltc^-rA:'3^N*>y7rllIK 
3 0tC#^tlSh^>'>''X:5'PQl, PQ2, NQl, 
N TJd J: Q 2 T-W^^ixSmjliilglllKi: PI tlffig 

I{::^^t1f^tct3l->t:t, rtgPi^o-y^J'^t^i ntCL 

Kim±-^fi^j:\,^i%^t.z. mmm^sosiff^mM^f 

- H 3 1 t^y- H 3 2 t (r)^(r)m^ti^mihm.^i}^ 

3 0 ^iW^S-fri. c: tJii-CS , ^HSmsSSriS^-rs c: b 

i}^X^^. 

10 086] [A:^)>'N'>y7rlHlK<7)^MM2] HI 2 
« . c: <o^m<7>mmeomM l d A:'j>'< <y 7 r HIK^O 



^^J2cOli^&^-ril-CJ>^. HI 2fciJV^T, A:'3 
>'N' y7T3 OS:«Bgf ■&IIIWiiliIlIS&3 0 a«, ^jSy 
-H3 l*>^>p^-\':t^;HVIOS ^7i^>''X:^'PQ3S:t)V 
LT«««ffVdd^fti|^$;^^, tfcnf-^:^^;UMOS 
hyy=Jxi^NQ3{:'(YLXmmy-Y3 2i}^i^mmm 

- h UiXtl^<'y yr^ ^—y/l-im^ i n t Z C K E 0 
ii^4-x.^tl. MOShyy=JXi}'NQ3cr>y~y'l,Zii. 
A^7^>' -yyr-f ^-y;]^^ i n t C K E 0 i^^t hix 
I) . dom 2 (c^-r^^cT)^-^, A^J-'N'-y 7 r ^ 
T'^t-fi-^i ntZCKEOJDj;tXi ntCKEOtCta^o 
MOS h7>xX:J'PQ3t5j;tA'NQ3*-'fctlC^^ 
SfEa«®fc ^it. ilillii(Sll|IS3 0 ati. ^jgy-K3 

V . {iJ:>3 fi-t z O U T *i u - mss* f^ti / ^ X'Sr i:" 
<7)j^T'^i&L^cJ^fcfcV^T t . mmmi!^3 0 a 

#tf) i}>h^m^ixX\^htzih) . J: Officii 

[0087] i^(7^mmm'] ±^<^m?mzii\,^x\i, s 

DRAMcOA:^J>'N'-yy r|IIif&*^iKBJ$ixTV^I,, L*^L 

■ ^yyj^ ■ T^-bX ■ ;<^U ) cOJ:d^y^l»T'&-:> 
■Ct, :J'O yi?ft^tcInll8LT?ha5fi-§-<^]Rji*>'^f^*) 

[0 088] 

[ mmm^ ] JiLhco J: 3 tc: , C cowni.z'^ i. tf . ^ o 

(^mm iz\simLxx:nj-^-/yT-f ^^-r/i-m 
^■i^Lxx:fj^^'yyr<Dmm.m&im!iT^mmz 

•yhT-y r B^raSrlitSt-^ i i: t^X'^ , l«at!)#-r -I. ffi 
?N®«8S<^^ n .y ^ |nI^M^«s|eMSIB&5l3S-r'i. ^ 

[0089] ^lOfcS, ^hgPft-^*^TXjit itT P^gPffi-^ 
tT*>'c>A:'3^^'•y 7 T EKSr^^^lft^t^i: L 

[HI] i<^%Bfl<05ISt<0}^®l:tS!a S D RAMCom 

^com^i:7jk-tmx'h^ o 

[ H 2 1 HI t^^-f ffi^<7)IDf^ Sr^-r ^ S y iJ^^-v 
-hHffcl.. 

[H 3 ] HI lz^^-tm^<D^AiWm-ri>tzib<f):? 

^ ^y^i-^-hmx'hh. 

[H4 ] ^«O^BBcollt6<7)?^®Ccta! oSD RAMc/m 
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(115 ] 04 iz^-m^(om¥^^i-i^^ s 

[07] (A) {±, Il4lc5^f ^'a /^'.''<y7rlHl8l 
[laS] ll4t:^-rCKEA.y7TfcJ;t^?[-SI5ft-f-A 

[09 3 08(c^-r«fi£^i!ifp^s^-r^'-f syi5^^A' 
[010 3 (A) ti. 08{;S^-^CKE>'N*>y7Ti^^ 
^m<r>im.^ir^L. (B) {i, -eottf^^Sr^-rS-c 

[0113 <^mn<nm:m<^mmiz% o xfi^i -/yr 
[0123 <r cowMcommmm iizmo x^j -y y 
[0133 S D R AMfOJ'hgpeyiESSr^-f-a'Cfc 

[0143 SDRAM<5Di)#S:^H3-ri>7ti!^>cO:f ^ 5 
y^^^-h0-Cfcl.. 

[0153 s D YiAm<D^W(nnm:wm\,z7Fitm 
x'h^. 



[0163 (A) {±, ^n-y^^'-f :^^-y;Pfi-^coliM 
t:m'^M-t&fc>^<Di^-! 5 y^/^i— 0 , ( B ) 

c:<o^D>yi^-f:^-y;wfi#«OfiJffico— fiaiSr^-r^' 

[0173 {A) li. ^^<r)9x3-y9^^'yyTW[^co 
mSr^St, (B) j±. |a!*c7)CKE>'N'-y7r|HlS&<7)^ 

[0183 01 7 (A) tiJ;tX (B) fc*-tfl|fig«0» 
#Sr*-r rJ' -f S ^-T"^^- V T'ib I) . 
[0193 t!*<?)SDRAM<0A:^3>'N'-y7r=|gjS<7)« 

^<7)-MSr^-t0t-S>S. 

1 ^o-y^'y>'>/7TllISS, 2 CKE>'N''y7T, 2a 
A^)^N'>y7rII]8S, 2b, 2c ^ yf-HK. 3 A 
f)J^-yyrmn. 4 rt^i?D-yi?fI^^|lII&, PQ 
3 P^-V^VHWOS h^yi'';^:^', 3 5 ^ yf-HI 

IS. 3 1 ^sy-K. 3 2 m&y-y^. id. 4a 

NANDHJgl. ih ANDHISI, 1 f -f 
2cl jlffiUlSS, 3 7 aMUISSs 2b a miCO^-y 
2bb m2<7)yy^^ 35a miC05>yf-, 3 
5b ||2<7)5-yf-, 2ea, 2eb MMdlgg, NQ 
3 nf-^:t-;HVIOS h^V-v-Vx.:?. 30 a HljjiMIS 
HISS, ^irfe, 0tctiV'>-C|S|-»^{±. |3|-tf<:{iffl^gE 



[013 



[023 



otaK 





[033 



[07 3 




jritCUCO 



extCKE 

CLKO Jf 
intCKE 

•nCSCKE 
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m4] 



CI25] 



X ttttZCLKO 



EXT 




iritClK 




extCKE 
mtClKO 

intCLK 

int> 

HXT 



[US] 




-Uoke! 4a I |>o;*ii 



int 




EXT 



zour 

NQ3 
intCKEO 



[118] 



GdCKE 




irttlClKO 2ba 



EXT 




•►IntCKE 
"intZCKE 



2C 



Int COM 
int KCOM 



intZCLK 



Vref 




EXT 



Vr«f 




zour 

IntCKBO 
NO? 



[013] 



■C 'Pi 



VftfQ 
ZCS 



Ad C-P2I 



P2' 
P6 



71 
i3 

pn 



P9- 3 Dd 

p«)- 3va/<» 



Pr2 
pw 

PI6 

P» ■ 

P20-p 



J Vss- 
IDfi 



CXK 
CXE 

Ad 
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[01 51 



CLK jTJljTLTlJlJnJTJTjT- 

scs iji — ilri — UJ ilr~ 

ZRAS Til |-H i ijj- 

ZCAS ~f 



— ur 

ri — r 

i I I 

r-^> — ^ 

Add ^b--! ®- 



[iai8] 



ext OKE 
int CLKO, 

IntCLK 





AdO-» 



ft 



/6 









Wt , 


BtP 









intCLK 



a 



20 



.4 
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[01 6] 



extCLX^ 




















fiJCC CKE. 
int CLK 



















(B) 

fiJftCICE 
DQ 





(A) 



[017] 



.fa 



sfi I— 



V4 




intCKE 



